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FUREWORD
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EXECUTIVE SUMMARY

Every year employers dand employees jointly invest a massive amcunt, of
resources in on-the-job training. Despite its importai.ce, very little is
known apout th? detemminants of on-the-job training, its magnitude and
distribution, its impact on productivity and its relationship with wage
rates, earnings, and labor turnover. This report contain> studies of the two
large-scale national survey databases “hat have rich information on on-the-
job traimingy. The first is the National Employer Survey that has detailed
data on training activities and productivity measures, and the second is the
supplement to the 1933 Lurrent Population Survey.

In the past, the absence of data zontaininy direct imeasurement ot time
devoteu to on-the-iob t~aining and the productivity of individual workers has
tforced economists to treat hHoth on-the-job traininyg and its primary outcome,
improvement in productivity, as unobservable. Tr2ining has had to be proxied
by 1mperfect 1ndicators such as tenure on the JOb or a proxy Or worl’ exper-
1ence defined as years since the completion of schooiing. The only outcomes
that could be studied were wage rates and turnover,

Stucdiec consistently have found positive associations between tenure and
wage rates. Human capital theory explains these associations as arising from
.raining which causes productivity to rise and, therefore, the wage rate to
rise. However, the implicit assumption behind this 1ogic, that wage rate
coinciades with the worker's maryinal productivity, is not necessarily sup-
ported by the data. Indeed, some empirical woerk (Medoff and Abraham 1981 )
rojects a one fo- one r.tationship between wage rates and productivity.

In order to examine the effects of training on productivity, diyect
measurerents of training and productivity are ne2ded. The first four chap-
ters of this report examine the various outcowmes and determinénts of on-the-
job training in the eariy period of employment from a unique data set tiat
coatains direct measurements of training activities and productivity yrowth
from a survey of 3,800 employers conducted in 1982,

In the first chapter, a theoretical model of the firm's training decision 1s
presented and 1ts prediction on waye-productivity profile is tested. C(hapter
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2 describes the magnitude and distribution of on-the-job training. In chapt:r
3, various outcomes ot on-the-job traininy, productivity, waye rates, lahor
turnover, and promotion are analyzed, and in chapter 4, the returns from
training are estinated from disagyreyated cdata classified by the six occupa-
tional groups. In chanter 5, data from the 1983 Current Population Survey is
analyzed to describe the distribution ard effects of training. Finally,
chapter 6 discusses policy implication derived from the analyses.

The th2ory explains the determination of on-the-job training and the
compensation package that distributes the cost and return from the training.
It is assumed that (1) there are two distinct types of skills, general and
firm speci1fic, that are procuced jointly; (2) the training fimm can accurately
measure the amount of general training received by its workers, but other
firms cannot; (3) workers are not able to borrow money at as attractive rates
of interest as their employers; and (4) the compensation offered by a fimm has
a bigyer effect on a job seeker's decision to take a job than on whether to
quit a job at a later time. These asuumptions about the environment in which
traininy and compensation decisions are made are combined with a model ot the
competitive labor market. We get the following predictions about time pattern
ot compensation.

e tmployers bid for new employees by offering front-loaded compen-
sation packages. Since most workers have a stronger desire to
have a dollar now rather than later, the fimm can use its borrow-
ing power to offer new employees a wage package that pays in
advance of performance. Movinyg allowances are a clear example of
this phenomenon, but the same thing i1s also accomplished by offer-
ing higher starting wayes and by raising wdges with tenure Dy
less than the rise in the praductivity net of training costs. The
tendency of fimms to front-load compensation is yreatest when quit
rates dare not very responsive to the second period wage and when
there is a big difference between the worker's and the employer's
ability to borrow.

o Compensation tends to be front-loaded if the people who stay at a
firm find that the attractiveness of alternative jobs falls with
tenure on their current job. The factors that have this «ffect
are costs of job search or job changing, an underestimate by other
employers of the amount of general training received, and the
tendency of those with the better alternatives or the greater
dissatisfaction with their current jobs to leave and of those with
less attractive dlternatives and yreater satisfaction with their
current jobs to stay.
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o Front-loading of compensation is yreater when the second period
wage has a greater proportionate impact on the probability; and
the employer will keep a worker that he or she has on the
probability the worker will want to stay.

® Anything that raises productivity in the fimm but does not raise
1t outside the firm, will raise the wage in the second period, bu
not by as much as productivity at the fim increases, Two factors
producing this cffect are training that is specific to the needs
of the employer and the ability of the firm to fire the least
productive enployees. Here again the result is a tront-loaded
wage package.

e General training, which raises productivity both inside and out-
s1de of the firm =2qually, results in wages being increasea along
with the rise in productivity net of training costs. Post-train-
ing wage rates will have to be hiyher, and starting w.je rates
will consequently be lower by a compensating amount,

A front-loaded compensation package means that at first the firm is
investing more in training. Later in the worker's tenure, these investments
pay off, and the employee's output exceeds the wages paid. If the worker
quits before the return from the investment is recouped, the employer 1ncurs

loss.,

Theory predicts that most compensation packages will be front-loaded, or
1n other words, waye rates will rise more slowly than productivity net of
training costs when training is entirely general. This prediction contrasts
with the predictions of Becker's theory of general human capital, Lazear's
agency model, Jovanovic's sorting model, and Salop and Salop's self-selection
model, These mudels all predict that wnen traininy is general, wages will
rise at a rate that is at or above the growth rate of the productivity net of
training cost., Data on the yenerality of the training offered and on the
growth of wages and productivity of 1,493 recently hired workers were used to
test these competiny theories,

Training seems to increase the productivity of new employees. During the
first 2 weeks, the typical new employee at firms offering general training is
reported to be only 53-60 percent as productive as the typical worker with 2
years of tenure and experience. During the next 10 weeks at the firm, the
typical new employee's productivity i¢ reported to be 79 percent that of a
worker with 2 years of tenure. The reported productivity of new employees
1ncreases more rapidivy 1n the first month or so than it does later, Estimates
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of the ratio of the worker's productivity after 2 years of tenure in the job

were made by combining these productivity ratios with the earlier reported
estimates of training investments. The central hypothesis that the produc-
tivity net of training costs rises more rapidly than compensation, even when
training is reported to be completely general, was then tested under a variety
of assumptions about the appropriate scaling and measurement of productivity
net of training costs. These tests produced a decisive rejection of the
hypothes1s that compensation for jobs reported to otfer completely yeneral
training rises at a rate that is equal to or greater than the rise in the
pruductivity net of training costs.

The theory also makes some important pradictions about the detenmninants
of investment in on-the-job training:

e Fims and workers will invest more in general or fimm specific
traininy when interest rates are /0w, when Separation rates are
low, when other employers recognize the quality of a fim's
training, and when costs of investinent are deductible in the
year incurred.

e Decisions about the provision of specific human capital in-
vestments depend upon the interest rate the fimm must pay to
borrow money. The fact that the costs and benefits of specific
human capital investments are shared does not mean that decision
making about the amount of specific training is shared. The
1nterest rate the employee faces does not affect the decision.

® Wnen the quality of general OJT provided by an employer is not
accurately perceived by other potential employers, the costs and
penefits uf the training are shared between employer and em-
ployee. Also, the level of investment is influenced by the rates
of interest faced by both the employer and the employee.

e workers and fimms tend to undeiinvest in general training. This
occurs for three reasons.

--The workers either cannot borrow to pay for their on-the-job
itraining investments or must pay extremely nhigh interest rates
on any money they might borrow.

--Other employers do not accurately perceive general 0JT

received by the worker and as a result do not fully compensate
the trained worker even if he or she receives gcod training.
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--If a minimum wage constraint is binding, the starting wage on
a job will have to be higher than it would otherwise have
been. This increases the cost of training and thus reduces
the amount of training. A second impact of the minimun wage
is that the rise in the starting wage is partially
compensated for by a fall in the waye rate in the post-
training period. This increases the quit rate, which in
turn reduces the payoff to training and, therefore, the
amount of training.

o If the interest rates facin, empfoyers are higher than the social
discount rate, there will also be underinvestment in specific
training. The degree of underinvestment in specific training is
considerably smaller than the underinvestment in general training.

The magnitude and determminants of on-the-job training, productivity
growth, and the rate of wage growth are examined using the National Employer
Survey data in Chapter 2. Cross tabulations are presented by occupations,
establishment size, industry, relevant work experience, age, and schooling.
The following patterns are found from the tabulations:

e Luriny tne first 3 months, new hires spend an average ot 49.3
hours watching others do the job, 10.7 hours in formal training
programs, and 51 hours receiving informal training by co-workers.

e Uccupat:on has a big effect on the amount of training that new
hires receive. During the first 3 months, the time devoted to
training a service worker is equal in value to 20 percent of that
worker's potential productivity during the period; the percentage
is 38 percent for blue-collar jobs, 45 percent for clerical jobs,
and 50 percent for professional , managerial, and sales jobs.

e Productivity of new employees increases quite ranidly. The rate
of growth is roughly one third in the first 3 months. In low-
skill occupations such as blue-collar, service, clerical, and
sales jobs, growth rates in productivity from the 4th month
through the end of the 2d year, however, are much smaller than in
the first 3 months. In the high-skill occupations, professional
and managerial jobs, productivity growth centinues after the first
few months at a higher rate than in low skill jobs,
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iraining investinent is larye at both ends of tne establismi.ont
size distribution., Large fims (more than 200 employees) ax
small firms (less than 10 employees) devote more tine to tr2ining
than do the medium-sized fimms.

Productivity growth shows a positive association with establish-
ment size. The smallest fimms show a 29 percent increase by the
end of the first 3 months and a further 26 percent increase over
the course of the next 21 months. The largest firms report a 49
percent increase in the first few months and a 34 percent increase
duriny the next 2l-month period.

Training investment shows larye variation across industries. Min-
ing, retail, and construction industries provide the least train-
ing. The industries that offer the most training are finance,
wholesale, and manufacturing. Industries that offer more training
also seem L0 experience larger increases in pruductivity.

- -

¢ New employees with more schooling and vocational training take
jobs that require and offer more intensive training. Those
whe nave received college degrees receive 40 percent more training
than those who have only a high school diploma. Furthemmore,
those who do not complete high school receive 40 percent less
training than high school graduates.

In order to examine the deteminants of training, multiple regressions
were also estinated. The two indicators of traininy included a measure of
training requirements--the log of weeks to become fully trained when the
workers do not have any previous work experience--dnd a ineasure of training
intensity--the 1og of the training index in the first 3 months of employment.

The factors that had significant positive associations with training
requirements were the followiny:

e Importance ot vocational education

¢ General education requirements for the job
e Value uf capital used in the job

e Fuli-time werk

¢ Weekly work hours
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Significant variations in training requirements were also found across
occupations and in response to the proportion of the fimm's work force--
white-coilar workers and craftsworkers.

Ne ' employees experience dramatic improvement in productivity in the
first 2 years of employment at a firm. A part of this productivity ygrowth is
due to learning by doing and would occur even if no training is provided.
Formal and 1nformal training are responsible for a major portion of the pro-
ductivity growth, however. What is the rate of return to these conscious
efforts to train new employees? Which training methods are most effective?

L]

Qur study of the impact of training on productivity yrowth tound the
following:

e The marginal rates of return to training are apparently very
hygh, averaginyg about 30 percent. Howcver, the rate of return
decreases as the intensity of training increases,

e Evaluated at the sample mean values, informal training by co-
workers has the highest rate of return. The rate ot return from
the other thr2e types of training is in descending order as fol-
lows: watching others do the job, informal 9n-the-job training
by management, and formal training by management., However, tre
returns from training vary by establishment size. In large
establishments, formal training by management tends to have a
higher return and informal training and watching others are less
effective than in smaller fims.

e Under th. assumption that training is simultaneously determined
with productivity ygrowth, the estimated return from training
from the two stage least squares models is much higher than that
obtained from the ordinary least squares models; however, the
statistical significance of all coefficients diminishes as
well.

The theory presented in the first chapte" predicts that jobs with a yreat
deal of training will tend to have lower starting wage rates and higher wage
rates once tre training is completed. In the seconda section of chapter 3,
this prediction is tested by regressing wage growth in the first 2 years on
the traininy variables, after controlling for various worker, timm, and job

characteristics. The results show significant positive associations between
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training and wage growth, Furthermore, the growth of wage rates due *- train-
TNy 1S inuch smaller than the productivity growth due to training, supporting
another prediction of the theory. An additional 100 hours of training raises
productivity of typical employees by 10-20 percent but raises the waye rate by
only 2.6 percent. This result confirms empirical findings presented in
chapter 1 on front-loaded wage profiles which is based on simple bivariate
analyses.

Employers piace. high priority on hiring individuals with relevant work
experience and relevant occupational training. This behavior is based on a
belief that those who have had previous training are likely to be more pro-
ductive and to require less training, Are these beliefs justified? By
comparing individuals entering the same job at the same firmm who have dif-
ferent amounts of previous relevant experience and job training, the beliefs
were tested. The main results from the analysis are the following:

e Relevant work experience significantly increases the productiv-
1ty cf new hires and reduces the tire required to train them.
Five years of relevant experience raises productivity by 25
percent in the first 2 weeks, by 15 percent over the next 10
weeks, and by 8-9 percent at the time of the interview. It also
reduces training by one-third and raises the productivity net of
training cost during the first 3 months by 44 percent.

¢ Five years of experience considered irrelevant by the employer
is associated with productivity beiny lower by 3-6 percent, but
1t does not have any significant effects on traininc time or
turnover. [t is, however, associated with higher wage rates.
The effect of irrelevant experience on wages is about one-third
the effect of relevant experience.

b Starting waye rates are 6.4 percent higher ¥Yor those with 5
years of relevant experience. This additional cost to the
employer, however, is considerably smaller than the benefit of
hiring such a worker--a 44 percent increase in productivity net
of training cost in the first 3 months.

¢ Workers who have had vocational training that is not relevant to
the job are slightly less productive in the first 2 weeks and
required slightly more training than people who have had no
vocational training, Workers who had had relevant vocaticnal
training are significantly more productive both 1nitially and at
the time of the interview and also require less training than
those with no vocational training.
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o The effects of relevant vocational training are largest for
those with 1-3 years of college. It increases productivity in
the first 2 weeks by 13 percent, reduces management training
time by 35 percent, and reduces overall training time by 22
percent. Vocational training at these institutions produces
small increases in quit rates, moderate reductions in
involuntary turnover, and small increases in tenure. Overall,
productivity net of training cost during the first 3 mon*hs
increases by 22 percent, and wage rates are 8 percent higher for
those with relevant vocational training.

One-fourth of the total variation of training intensity is found 1n
variation across people occupying the same position at the same f..m. Fimms
recognize that some new hires require more training than others and adjust
their training efforts accordingly. Workers with previous work experience and
relevant vocational training rquire and get less on-the-jopb training. Those
viewed as more promotable often get more training to prepare them for the

proader responsibiiities they will have in the future. When the company

and the job for which the worker is being trained are held constant, what
mpact does variation in training have upon productivity wage rates, turnover,
and promotions? The last 4 sections of chapter 3 address each of these issues
in turn. the analyses are based on the comparisons of two different workers
hired for the same position at the same fimm.

Main findings from the analyses of effects of training on prcductivity are as
follows:

e Training has significantly larger effects on productivity at
large firms than at smal’ fimms. Th2 elasticity of productivity
with respect to training is 0.14 at companies with 19 employees
and 0.36 at companies with 200 employees in the logarithmic
model. The magnitudes ot elasticity are smaller in the linear
model but the relative effects of fimm size do not change.

Training received from supervisors has considerably smailer
effects on a worker's productivity than the training received
from co-workers or through other formal mechanisms.

The effects of training and learning by doing on productivity
decrease if the worker has had relevant training in private
training institutions. This suggests that training provided by
these 1nstitutions is a close suostitute for empluyer-proviced
on-the-job training.




The next issue, addressed in the fifth section, is whether firms adjust
the wage rate to retlect tne individuals' productivity and traininy reyuire-
ments. Holding tl » constant, offers of starting wage rates and the cur-
rent wage of job incumbents are expected to depend on worker characteris-
tics such as schooling, work experience, and gender, which also influence
worker's productivity. is the dependence a function of wage setting based on

the firm's prediction of worker productivity or on the observed productiv-

ity?

In order to examine the extent to which wages reflect actual differences
1n productivity, starting and current wage rates are regressed on realized
relative productivity scores, an index of the training, and other worker char-
acteristics. The results show that (1) no significant association exists
between starting wage and initial or future productivity; (2) moie training
provided is associated with lower starting wage; (3) worker characteristics
have a siynificant impact on the starting wage; (4) the current produc-
tivity has a positive eff :t on current wage rate, but productivity in the
first 3 months does not have any significant impact on the current wage rate;
and, (5) the elasticity of the wage with respect to producitivity is below .2.

These results suggest that employers adjust wage rates to available in-
formation reyarding each worker's productivity. In determininy the starting
wage rate, the source of informat on is worker characteristics, which are the
best, though imperfect, predictors of worker's productivity in ‘"2 early
employment period. Later, the weight placed on those characteris.ics declines
and wage rate is adjusted mainly to observed productivity but the adjustments
only partially capture the differences in productivity.

The next issue is, What impact dces the productivity of a worker and
training received by that worker have upon turnover? A worker's performance
is only partially reflected in wage growth, Employers may also respond to
productivity differentials between workers by promoting the most productive
and firing the least productive. How responsive is turnover to productivity
differentials? The impact of training and productivity on turnover was
examined and the main finding were the following:

XXiv 2323




o Higher productivity in the 2arly period of employment is
associated with lower probabilities of both voluntary and
involuntary separation and longer expected tenure., Less
productive workers are more likely to quit, but it is in the
probability of beiny fired or laid off where large differences
show up.

o Turnover is less responsive to productivity differences in
large unionized fimms. One standard deviation increase in pro-
ductivity score raises expected tenure by 27 percent at small
nonunionized fimms; by 13.5 percent at large, non-unionized
firms; and by 6.7 percent at large, unionized fimms.

e Training seems to have a positive etfect on expected tenure.

The elasticity of tenure with respect to training is about 0.12.

The final section of chapter 3 examines the impact of productivity and
training on promotions. About one-third of our sampie of new hires was pro-
moted before the date of interview. The variable with the largest impact on
promotion was productivity during the 3d-12th weeks ot employment. Those who
were 15 percent more productive in this period were 13 percent more likely to
be promoted. Low productivity in the first 2 weeks, however, does not in-
fluence a fim's promotion decision. Also, workers who receive more training
are more likely to be promoted. This association is stronger at larger
establishments.

We have just seen that those who receive more previous training are more
productive in the first few weeks of employment. If previous work-related
training is complementary to on-the-job training, the firms will invest more
resources in training these better prepared workers. On the other hand, if
previous work-related preparation is replaceable by on-the-job training to
raise productivity, the firms tend to invest more in training less prepared
workers. The degree of substitutability depends on the technology employed by
the firm, industry, and occupation. In chapter 4, in order to examine the
degrees of substitutability across occupations, the data are anal yzed by
disagyregating them into six occupational groups--clerical, sales, service,
retail, crafts, and management. The relationship between training activities
and productivity ygrowth is examined under the hypothesis that within the same
occupational group, productivity scores are measured in comparable units.
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In order to examine the substitutability of on-the-job training and

previous work related preparation, three models describing firms' training
decisions and their predictions of on-the-job training and productivity growth
are presented. The first model assumes complementarity, the second model as-
sumes substitutability, and the third mogel assumes independence. The estima-
tion results support the prediction of the model in which previous training
and on-the-job triining are assumed to be substitutes, Specifically, the
following is tound:

0 Those who are ore productive in the very beginning of employment
tend to receive less training in the first 3 moriths of employment,

® Across occupational groups, the marginal return from training is

high if the new hire's initial productivity is low, and it is low
if the new hire is more productive in the beginning.

These findings suggest that in the first 3 months or so of employment, it
pays for firms to invest more resources in training less productive workers
than to invest resources in training workers with higher initial productivity.
In other words, low productivity in the initial staye of employment can be
compensated for by on-the-job training,

Also, variations in the marginal return are found across the six oc-
cupational groups. Uccupations that require more training--crafts and
management--tend to have lower return from on-the-job training measured as
mprovement in productivity, In the low-skill occupations--clerical, sales,
service, and retail--the marginal returns are high. This result, however,
should be interpreted with caution because of the short time period over which
training was measured.

In chapter 5, 1983 Current Population Survey training supplement data
are exanined. The analyses focus on the detemminants of the prior training
before obtaining the job and on-the-job training after joining the fimm, and
on association between training activities and earnings.

The supplenental survey asked workers whether they needed specific skills
or training to obtain their current (last) jobs and, if so, whether this
training was obtained from a school, formal company training, informal
on-the-job training, the armed forces, a correspondence course, or other
sources. These workers were also asked if they had taken any traininy to
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mprove their skills since obtaining their present jobs and, if so, how that
training was received.

The first section of chapter 5 presents cross tabulation analyses of the
relationships between individual characteristics and these two types of
training. Major findings from the tabulations are as follows:

e Approximately 54 percent of respondents needed specific skills or
training to obtain their jobs; about 35 percent %ad taker skill
improvement training in their current jobs.

o Informal OJT was mentioned most often as a source of gualifying
and skill improvement training. It was listed as a source for 51
percent of the individuals whc had needed qualifying training and
41 percent of the individuals who reported skill improvement
training.

® Schools were a source of qualifying training for 50 percent of the
respondents who needed such training to obtain their jobs and 33
percent of skill improvement trainees. Among school-based
programs, 4-year or longer college programs accounted for the
largest share of school-based qualifying and skill improvement
training,

e Training in a formal company program had quite different
characteristics from school-based programs. It was shorter in
iength and comprised of fewer courses. Most of such training was
taken off-site--55 percent for formal company training that was
reported to be qualifying training and 67 percent for skill
improvement training.

® The following common patterns were observed between 1ndividual
characteristics and the likelihood of reporting training. These
relationships did not change even when cifferences in occupations
were taken into account:

--Age of worker had a curvilinear relationship with training
lTikelihood in which prime age (25-44) individuals had the
highest 1ikelihood of reporting training

--Blacks reported significa 1y less training than other races

--Males and females had similar likelihoods of reporting training;
although females had fewer sources of school-based training

--There was a strong positive relationship hold between education
and reported training

--Workers in the West had more training than the workers in other
U.S. census regions.

--Job tenure was positively associated with training,
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® About 3 percent of the respondents who had training received it
through a government program such as CETA. Over 6 percent of
blacks who reported training had obtained it in government-Spon-
sored programs. Over 5 percent of workers inservice occupations
and almost 9 percent of workers in the government sector who
reported training received it through government-sponsored
programs,

¢ Employers paid for about 19 percent of school-based training.

In the second sectiun of chapter 5, the detemminants of participation in
qualifying training and at-job-training (skill improvement training received
on the job) are examined. ODummy variables for participation in the two types
of training were regressed on occupation dummies, industry dummies, and an
extensive 1ist of variables representing socioeconomic status, demographic
characteristics, schooling, and work experience. Also, the effects ot train-
ing on earnings were examined by regressing earnings on dummies for the two
types of training and other various worker characteristics. Major findings
from the analyses are the following:

o QOccupations that require more qualifying training also tend to
provide more skill impriving training on the job. The occupa-
tional categories with high likelihoods of training are health-
related occupations, educator, scientists, sales representative,
finance occupations, and business occupations. Occupations that
require less qualifying training and provided less skill im-
provement training are construction laborer, helpers, cleaners,
and freight, stock, and material handlers.

e Anong industries, justice, public order and safety, and national
security are most likely to require qualifying training and to
provide skill improvement training.

e There is a high correlation between an occupation's or indus-
try's likelihocd of requiring qualifying training and its like-
1ihood of offering skill improvement training.

¢ Female non-heads of household, whitas, those married with spouse
present, veterans, self-employed workers, and those living in-
side standard metropolitan statistical areas are more likely to
receive qualifying and skill improvement whereas male non-heads
of household, Hispanics, part-time workers, and those who never
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married were least likely to receive training. Since tre sample
includes only those currently employed, sowe of these results inay
be attributed to sample selection effects.

Years of schooling throuch the mester's level increase the Froba-
bility of sk1ll improvem nt training. There did not seem to be a
sheepskin efvact from getting the high school diploma or tne col-
lege degree,

Any experience at the current firn increases the probabpility of
receiving skill improvement training, but any non-fimm experience,
including that in the curient occupation, reduces that probabil-
ity, particularly for males.

in regression models controliing for cemographic variables, years
of schooling, and experience, full-time workers with onlv quali-
fying training have 16 percent higher earaings. those with only
s¥i]] *mprovement training have 12.9 percent higher earnings, and
those with both types of training had 22.2 percent higher earn-
irgs. When occupation and industry are controlled for as well,
these ficures fall somewhat to 10.5 percent, 8.8 percent, and 15.8
percent, .-espectively.

Controliing for training increases the earnings advantage of being
male from 14.1 percent to 16.3 percent, and decreases the earnings
advantey : of being white (vs. black) from 8.0 percent to 6.4 per-
cent, Controlling for occupation and industry 2s well reduces the
male effect rack to 14.1 percent anda further recuces the white

effect to 3.4 percent,

The individuai effects of types of qualifying training on earnings
are 6- 3 percent for schooling, 9.8 perceat for formal company
training, 9.7 percent for informal 0JT, 4.8 percent for armed
forces training, -2.5 percent for correspondence courses, and 5.7
percent for other training, For skill improvement training types,
the earnings effects wzre 10.4 percent for schooling, 10.8 percent
frir formal company training. 4.6 percent for informal 0JT, and 6.9
percent for cther training. Those with more tnan one type of
training generiliy have a net earnings effect that is somewhat
higher *han the sum of the individual ef’cct,
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Among significant features of qualifying training in the form of
scnool ing, nigh school vccational programs reduce current earnings
by 4.7 percent, 4-year coli2ge or university schooling increases
earnings by 4.7 percent, and completing the program increases
earnings by 4.8 percent, Apgrenticeship programs in qualifying
formal company traininj; increase earnings by 7.9 percent. Employ-
er-paid skill improvement schooling . related to a 5.0 percent
nigher earninfs and CETA-type skill imorovement schooling tu 8.9
percent higher earnings. However, CETA-type skill improvement
provided through formal company traininy reduce earninys by 10.4
percent,

Years of college- and master’'s-level work increase earnings wheth-
er or not they are considered qualifying or skill improvement
training, and post-master's work increases earnings if it is qual-
ifying training, but decreases current earnings if it i3 skill
improvement training.

The presence of qualifying formal company training reduces the
earnings return to years of experience in the current fimm and
occupation, but that san2 return is increased by the presence of
skiil improvement school training.

The last chapter, Chapter 6, discusses policy implications derived from

our analyses in the previous chapters, From the point of view of public poli-

cy, the most important conclusion from the analysis of on-the-job training is

that employers and employ2es underinvest in general on-the-job training, This

occurs

for five reasons:
Uther employers receive some of the benefits of the training.

Other employers do not perceive accurately the quality of the
general CJT received by the worker and, as a result, do not fully
compensate the trained worker if he or she receive good training.

The worker's uiscount rate is considerably niyher than the social
discount rate. This occurs because workers typically cannot
borrow at reasonable interest rates to finance consumption while
they are receiving training in the early stage of employment.

The tax rates faced by the worker when the returns to the invest-
ment are beinyg received are typically higher than the tax rates
when the costs are being incurred.

If a minimum wage constraint is binding, the starting wage will
have to be higher than it would otherwise have been, and this
increases the cost of training and thus reduces the amount of-
fered. A second impact of the minimum wage is that the rise in
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the starting wage is partially compensated for by a fall in the
wage rate in the posttraining period. This increases the quit
rate, which in turn reduces the payoff to training and therefore
the amount of training.

The first section of chapter 6 presents empirical evidence that workers
getting paid the minimum vage tend to receive disproportionately less training
than workers whose wages are above the minimum, It is found, when the minimum
wage constraints are binding, that paying the minimum reduces training inten-
sity by an average of 25 percent. Productivity growth is lower as well,
Binding minimum wage constraint is associated with lower productivity by about
5 percent in the post-training period. -Also, 1t reduces the yrowth of
productivity by 12-17 percent.

If there is underinvestment in general 0JT, we would expaect to find
private ratss of return to QJT to be very highn. Indeed, the studies that inave
estimated the return to OJT investments by workers find that rates are very
nign. For instance, after adjusting for inflation, the real rate of retura to
0JT investinents by the worker is 12.6 percent per year for those who went to
college and 19 percent for those whc did not attend colleye (Rosen 1982).
These rates of return are considerably higher than the real rates of return of
about 4 percent on corporate bonds and of about 5 percent for schooling.
Additicral evidence comes from the fact that the employers interviewed in the
1482 survey report that new hires are 32 percen® more productive on average in
the 3d-12th weeks of employment than in the first 2 weeks. This implies that
the average rate of return for this training exceeds 100 percent. Employers
also reported that productivity typically increases another 26 percent over
the course of the next 21 months.

How might the government induce firmms and workers to increase investment
in general on-the-job training? Since the returns to training cannot be
distinguished administratively from other labor earnings and profits, lowering
the rates of taxation on these returns is not a feasible poiicy opcion.

Policies promoting general on-the-job training either remove artificial

barriers or subsidize the costs of the investment. Nine different approaches
to increasing on-the-job training are discussed.




The lowering of labor turnover is one approach., The investment in
training during the first 3 months has an average value equivalent
to 1.5 months of output by an experienced worker. When a separa-
tion occurs, much of this investment is lost, for most of the
skills taught are either not useful at other fimms or are not re-
cognized and rewarded Jy other firms. The fear of losing one's
investment depresses training. Turnover would be reduced if job
seekers were better informed about tie jobs they are applying for
and employers w~ere better informes about the applicants they are
hiring,

A second approach is to educate youth to seek out jobs that offer
training and opportunities for upward mobility and to encourage
them to deemphasize the starting wage in making decisions about
where to work,

A third approach is to inform job applicants of the training that
wi11.be provided by various employers. School placement officers
and other placement personnel should learn about the training tnhat
is provided by different employers and should share this informa-
tion with their students and use it in steering them to employ-
ers.

A fourth approach is to encourage fimms to increase their hiring
of inexperienced workers and the training that is provided to
them. The worker wouid share in the costs of this training by
starting at a lower wage. The wage would be raised as the
worker's skills improved.

A fifth approach is to improve current systems of certifying the
quality of on-the-job training. The best way to accomplish this
would be by offering industrywide competency-hased training and
certification 1ike that currently existing in banking and
construction,

A sixth approach is to ailow jobs that offer considerable general
training to pay wage rates below the legal minimum.

A seventh approach is to make workers who are undergoing a sig-
nificant amount of general on-the-iob training eligible for low-
interest guaranteed student 1loans,

An eighth approach is to encourage public educational institutions
to provide more training at the work site that is customized to
the needs of the particular employer.
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¢ A ninth approach is to provide government subsidies of on-the-10b
-training. This might be accomplished by--

--expanding JTPA's 0JT training contracts, i

--making TJTC funding depend on the amount of training
provided,

--offering government subsidies for training of skills that are .
in critical shortage,
I

--offering a tax credit for increases in training expenditures
above 1 or 2 percent of the firm's wage bill, and

--taxing fimms that do not spend at least 1 percent of their wage
b111 on training.
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1.0 ON-THE-JOB TRAINING/SORTING: THEORY AND EVIDENCE
John Bishop and Suk Kang

1.1 Introduction

Every year employers and employees jointly invest a massive amount of
resources in on-the-;9b training (0JT). Despite its importance, however, very
little is known about it's magnitude, its distribution, and its effects. The
absence of data containing direct measurement of the time devoted to UJT and
the productivity of individual workers that receive OJT has forced economists
to treat both OJT and its primary outcome, greater productivity, as unobserv-
ables. Training has had to be proxied by imperfect indicators such as tenure
on the job and experience, and the only outcomes that could be studied were
earnings and turnover.

The uwnsatisfactory nature of the empirical work in this area is accentu-
ated by the variety and richness of the theoretical developments. The theory
of on-the-job training accepted by most economists starts with the observation
that training develops two distinct types of skills: general and specific.
Specific training raises the worker's productivity in the organization provid-
ing the training, but this training cannot be applied in other organizations.
General training raises a worker's ability to be productive in other organiza-
tions as well as the one providing the training.

As workers receiving general training become more productive, the firmm
will raise their wages to keep them. Since the workers get the benefits of
the training, not the firm, a firm will not be willing to pay any of the costs
of general training. Thus, the competitive firm that provides only general
training will offer, during the training period, a wage equal to the value of
the marginal product of the worker minus the cost of the training. Some
workers will volunteer to work during training at this wage, even if it is
below what could be earned elsewhere without the training, because it will
mean a higher wage 1ater.

The theory predicts that the costs and the benefits of specific training
are shared by the employees and their employer. Workers who receive specific
training will not be offered comparable wayges by other firms because the pro-
ductivity of that worker will be higher in the firm in which specific training
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is received than in another firm. Therefore, firms offering this type of

training can recover part of the training cost by offering trained workers a
post-training salary, lower than their marginal product in that firm, but
higher than their (current or future) marginal product elsewhere. The
employer's contribution to the cost of specific training is the difference
during training between the waye paid and the worker's productivity minus the
cost of traini.g. The employees' contribution to the costs of general andes
they could obtain in jyobs that offer no training opportunities.

Hashimoto (1980) and Hashimoto and Yu (198l) have snown that sharir; the
costs and benefits of a specific human capital investment occurs only when
post-investment compensation is prespecified. In his model, the share of spe-
cific human capital investment that is paid for by the worker, and, therefore,
the rate of wage growth (for any given level of training), is negatively re-
lated to the responsiveness of the quit rate to the differential between in-
firm and out-of-firmm wage rates, positively related to the responsiveness of
the dismissal rate to the firm's second period wage. Performance measures
that are accurate and acceptable to workers also raise the share of the spe-
cific human capital investment that are paid by the worker. Since some of the
skills learned in a new jyob are inevitably specific to the firm, the theories
of on-the-job training proposed by Becker (1975) and Hashimoto (1981) imply
that productivity net of traininy costs will rise more rapidly than wage rates
during the training period.

The message of most of the other recent theoretical papers on the time
pattern of waye rates is quite different. The modeic that have been developed
all seem to imply that the rate of increase of wage rates will equal or exceed
the rate of increase of productivity net of training costs. Salop and Salop
(1976) and Nickell (1976) have shown that if investments in specific human
capiial make turnover ccstly and workers have information not available to
firms on how 1ikely they are to quit, some employers will attempt to attract
those with low quit probabilities by imposing a hiring fee (through a below
market starting wage) and raising the wage level in subsequent periods. The
equilibrium wage pattern results in the worker paying all the training costs
and receiving all the benefits of investments in specific human capital and




in the wage rates rising in step with rises in productivity net of training
costs.

Jovanovic (1979) has developed a job-matching theory of turnover which
hypothesizes that workers remain in jobs in which their productivity is high
and are fired (or quit) from jobs in which their productivity is low. His
model predicts that the wage rate is equated to the expected marginal products
for all workers and that, as the result of job matching, wage grows as tenure
increases.

Lazear (1981) shows that the need to provide incentives for greater ef-
fort and the lags in recoynizing and rewarding effort result in a wage struc-
ture that pays less than marginal product net of training costs early in a
worker's tenure at a fim and more than the worker's marginal product toward
the end of the worker's tenure. Lazear and Moore (1981) tested this model by
comparing the wage profiles of self-employed individuals to the wage profiles
of wage and salary employies. Upon finding flatter wage profiles for the
self-employed, they concluded that "under some strong assumptions, our conclu-
sion . . . is that most of the slope of the age earnings p-ofile reflects
incentive based wealth and not human capital accumulation via on-the-job
training” (p. 19). We do not view thi~ test as definitive, however, because
flows in and out of self-employment makes it difficult to construct a longi-
tudinal wage profile from cross-sectional data, because self-employed indi-
viduals may for some reason invest less in 0JT and because Cohn and Kiker
(1983) nbtain the opposite result using similar methodology.

A1l of these theories--0JT, self-selection, Lazear's principal agent
theory, and Jovanovic's sorting theory--predict that wages will rise with
tenure and experience. Consequently, the fact that wages do indeed rise with
tenure and experience carries no implication about which theory is best.

Truly powerful tests of these competing theories require direct measurement of
crucial theoretical constructs that typically have been treated as unobserv-
ables in empirical work (e.g., the amount of training received, whether that
training is general or specific, and the productivity of the worker). Medoff
and Abraham (1981) were the first to collect the data necessary to cest the
on-the-job training theory of wage profiles with tenure and experience. Using
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microdata from the personnel records of four large U.S. corporations, Medoff
and Abraham found that, within a grade level, there is simultaneously a

positive association between wage rate and experience, and there is a negative
association between performance rating and experience. They concluded that,
"under the assumption that rated performance is a valid indicator of relative
productivity, our results imply that a substantial fraction of the return to
experience among the groups we are studying is unrelated to productivity”

(p. 187). Medoff and Abraham also reviewed a large number of other studies
and concluded that the association between seniority in a job and productivity
is curvilinear. During the initial very short orientation/training period,
there is a positive association. Once this training period is over, however,
there tends to be a negative association between tenure and productivity
amongst those who occupy a particular job (i.e., have not been promoted to
greater responsibility). Almost all the studies were conducted in large -
corporations, and almost all of the workers included in these studies had many

years of tenure at the firm. These findings tend to support the proposition

that one and possibly more of the non-0JT explanations of wage growth are
substantively important partial explanations of the rise of wage rates with

tenure after the initial 1-5 year adjustment/learning period is completed.

Medoff and Abraham's findings do admit to another explanation, however.
The data available to Medoff and Abraham provided measures of productivity and
wage rates. The theories being tested, however, specify a zictionship be-
tween productivity net of training costs and compensation. The least tenured

workers in a particul ar employment grade are likely to be those who are re-
ceiving rapid promotions. The past and anticipated future job changes of
these workers mean they are more likely to receive more intensive training
than the older, more tenured workers in that employment grade. This means
that even though productivitv may be negat’vely correlated with tenure within
an employment ygrade, rroductivity net of training costs (production minus the
value of the time that others spend training the individual) may be positively
correlated with tenure within employment grade.

The other possible hole in the Medoff and Abraham argument is that work-
ers with vested pension rights and many years of tenure may find that the pre-
sent value of their pension benefits is declining as they postpone retirement.




If this were the case, total real compensation of workers who are not being
promoted as they approach retirement might be falling. OUn this poirt there is
controversy. Lazear's (19¢1) study of defined benefit pension plans fcund
that the present discounted value of expectad pension receipts terds to
decline with additional yeers of tenure once the individual has more than 20
years of tenure and is over age 55. Kotlikoff and Wise (1983), however, do
not find declines in pension wealth as retirement is postponed :-eyond the age
{~ early retirement. The differant results are a conseque:nce of different
assumptions about interest and inflation rates and a different sample of
plans.

The only other study to examine the issue of relative rates of growth of
productivity and wage rates is that of Bishop and Stephenson (1982). They
found that employers report significant investuents in training and signifi-
cant improvements in the reported productivity of new employees in the first
year or two on the job. Furthermore, the amount of training offered on a job
has a statistically significant effect on both reported productivity growth
and wage growth.l These results provide strong support for the proposition
that during the first year or two on a job, on-the-job training is a major
contributor to a worker's improved productivity and rising wages. These re-
sults do not, however, imply that other forces such as self selection or
sorting are not contributing to the tendency of wage rates to rise ith ten-
ure. In fact, the data support the substantive importance of sorting as a
contributor to wage and pmductivity growth with tenure. Also, they may not
be inconsistent with Medoff and Abraham's findings since they relate to only

the first year on a job and are for a sample of establishments whose size (the
geometric mean is 16 employees) is considerably below that of the firms
studied by Medoff and Abraham.

The purpose of this study is to generalize the theory of on-the-jolL
training to include sortinj phenomena and to test the predictions of the
theory regarding the relative growth rates of wages and productivity net of
training costs early in a worker's tenure against the p-edictions of principal
agent theory and of models in which self-selection is based on propensities to
quit. A theoretical exposition of a world where two distinct types of skills,
general and specific, are produced jointly is presented. The training fim
can accurately measure the amount of general training received by its worker,
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but other firms cannot and rates of time preference of the workers are dif-
ferent from those of their employers. A summary of the major new theoretical
findings is as follows:

¢ The time pattern of compensation will reflect the relative time
preference of employers and employees. The slope of the wage-
tenure relationship will be negatively related to the degree to
which the worker's rate of time preference exceeds the fimm's
internal rate of return.

Decisions about provision of specific human capital depend primar-

ily upon the firm's discount rate, not the employee's discount
rate.

When general 0JT is perceived accurately by all potential employ-
ers, the worker must finance all its costs; it is the worker's

discount rate that determines whether the investment is under-
taken.

When emplc s can measure the amount and quality of general 0JT
provided tc heir own workers more accurately than they can mea-
sure the training that job applicants have received from other
employers, the fim and the worker tend to underinvest in general
0JT. The level of investment that results depends on the discount
rates, the separation rate, and the proportion of marginal invest-
ments in general OJT that are not perceived by other employers.

Anything that contributes to the specificity of the match has the
effect of lowering the wage in the second period below the work-
er's productivity in the fim. This implies that the starting
wage is higher by a compensating amount. Training in skills spe-
cific to the firm is one cause of specificity. Additional causes
are the adjustment costs of making a transition, the improvement
in the average productivity of the remaining workers which results
from dismissing the least productive, the averaae loss that a
worker who wants to stay would experience if he or she were

forced to leave.

One of che important overall implications of the theory discussed next is

that because of the specificity of the match and differential rates of time
preference, the rate of wage growth will typically be below the rate of growth
of productivity net of training costs.

The format for the remainder of the paper is as follows. "Data" de-
scribes the data set used to test the predictions of the theory. Competing
theories are then tested in "Results" by constructing estimates of the growth
rates of wages and productivity net of training costs and tabulating by the
deyree of generality of the training. These tests provide support for the
theory developed in the next section.




1.2 Theory
Model with Stochastic Quits and Dismissal

The fim's training level and wage profile will ‘e analyzed in a simple
two-period model. Training is assumed to produce two types of skills: gen-
eral skills (g) that are useful at other firms and specific skill. (h) that
are productive only at the firm providing training. The cost of the training
C(g,h) is incurred in the first period and the benefits are received in the
second period.

There are two random elements in the model. The first element is the
wage offer that competing employers make to the worker at the beginning of the
second period; the second element is the worker's productivity during the
second period in the firm after the training is completed. It is assumed that
wages and productivities in the two periods are as follows:

In the first period at the fimm worker's productivity is P and he or she
recieves wage wl; if the worker stays with the firm in the second period his
or her productivity is P + g+ h+ , and the wade rate is wz; and if the
worker leaves the firm the second period wage received from other employment
is wi(g) + €

where
P is the worker's productivity without training,
g is the increment in productivity due tu yeneral training,

h is the increment in productivity at the firm due to specific
training,

€o is the random factor in productivity in this firm which capture
the quality of the match at the training fimm,

wl, wC are first- and second-period wages at the fim,

w3(g)+e is the waye offer from other employers that depends on the
amount of general skill and the random factor that measures the
quality of the firm-worker match at the alternative firm.

At the end of the first period, the worker will quit if the alternative
wage (w3(g)+e) exceeds the firmm's second-period wage (w2). The worker,
not the employer, learns about €, at the end of the first period.
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The firm providing the training, but not the worker, knows the worker's
product fvity in this firm (P+g+h+g)) by the end of the first period.2 If

the worker's productivity is less than the second period wage, the firm will
dismiss the worker. The random factor g is a measure of the quality of the

firm-worker match at the current firm. We assume the expected values of € and
€o are zero.

There are four possible combinations of worker-firm decisions at the end
of first period, as shown in table 1-1.

TABLE 1-1
Worker-Firm Decisions
Worker Fim Result
Stay Keep Retention
Stay Dismiss Separation
Quit Keep Separation
Quit Dismiss Separation

At the beginning of the first period, neither the worker nor the fim
know the worker's exact productivity in this firm and in other firms. The
firm of fers a wage package (wl,w2) that is based on the prior knowledge of
the worker's productivity and the nature of uncertainties involved (i.e.,
p.d.f. of & and €. In the first period, the firmm invests in the training
of the worker, taking into accour¢ the possible loss due to separation in the
following period. Training investment takes two forms: investment in firm-
specific skills and general skills. General training increases the wage that
the worker can obtain in alternative employment as well as his or her produc-
tivity in this fim, whereas specific training does not affect his productiv-
ity outside the firm. Workers accept the job offer from this fim if the wage
package and training plan are generous enough to attract workers in a competi-
tive l1abor market. In their decision, workers take into account the possible
gains or losses from a voluntary or involuntary separation. It is assumed
that the worker and the firm have the same prior distributions on the uncer-
tainties surrounding the worker's productivity in this firmm and worker's
income opportunity outside the firm in the second period. Further, it is
assumed that both firm and worker are risk neutrai. At the 2nd of the first
period, the worker learns what wage he or she can get in the second period at
other fims. This real wage is affected by the amount of general training
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perceived by other employers and the cost involved in making the transition.
If the wage offer from the other firm (net of transition cost) is higher than
the firm's wage (w2), the worker will quit. By the end of the first period,
the firm knows the worker's productivity in the second period.

The firm's objective is to maximize the discounted sum of profit from two
periods by choosing wage rates in two periods (w! and wz), and an amount
of general training, (g), and specific training, (h), subject to the con-
straint that the wage offer and the amount of training are generous enough to
attract new hires in a competitive labor market. The fim's expected profit

max imization problem when € and ¢o are independent is written as--

(1) Max P - C(g,h) - wl + Da[Pr(S) Pr(K)(P+gth+E (e |K))-we]
g, h, wl, we

Subject to the constraint
(2) R <wl + Dp[Pr(S)Pr(k)wl + (1-Pr(K))w3 + (1-Pr(S))Pr(K)(w3+E(c|Q))]

where

E(eg|K) is the expected value of go 9iven that the firm wishes to
keep the worker,

E(e]Q) is the conditional expectation of ¢ given that the worker quits
the firm,

Da and Dp are the discount factor of the firm and worker, respectively %

Pr(S) is the prior probability the worker is willing to stay with the |
firm, |
I

Pr(K) is the prior probability the firm is willing to keep the worker,

R is the level of expected utility the worker can attain in the
competitive labor market.

The probability of a worker wishing to stay in the firmm, Pr(S), is

(3) Pr(S) =Pr(wd(g)+ e w2) = Pr( e< w2-w3(g))
#(w2-w3(g))

where

¢ is the cumulative density function (c.d.f.) of €.
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Alsg, "r(K) is written as--

(4)  P(K) = PriPratht iy > wl)
= Prigg > w2-P-g-4’
=1 - 1y2-P-3-h)

where -

Denot1ag the probahility densicy function (p.d.f.) of & 2nd %o by
¢ and ¢g, the first-order condition for the second parind wage is
written as--

k]

(5) 0 =Da[¢-Pr(K)Dk - Pr(S)Pr{K)] + DpLPr(S)Pr(K) - byik"
where

O¢ and Gk are defined as

Dk = P+g+h+E (e o|K)-w2 > 0,

Gk = Pr(S)wl+(1-Pr(S))(wi+E(e1Q))-w3 > 0.

Dk is the fim's expected profit on workers who want to stay and it wants to
keep. Alternatively, it may be intrepreted as the quasi-rent the fim re-
ceives in the second period on the workers they ' _p. Gk is the gain the
worker receives from not being d.smissed. Gk can be interpreted as the
expected wage if kept, PriS)wi+(1-Pr(s))( 3+E(c!Q)), minus the expected

wage if dismissed, w3, or aiternatively the quasi-r-nt received by workers
who are kept in the seccnd period.

The first-order conditions for general and speczific training (g and h)
are given ty (6) and (7).

(ﬁ) Cy = Ua[Pr(S)Pr(K) - 4wgPr(K)DK] + DbL(1-Pr(K)Pr(S))wd + yobk]
where
Cg = /39, w3 = Mm3/3g,
(7)) Ch = DaPr(S)Pr(K) + DpdoGk
where
Cp = 8¢/3h.
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Also the optimal wage in the first period, wl, is determined so that the cun-
straint (3) is binding.

(8) R =wl + Dp[Pr(S)Pr(K)w2 + (1-Pr(K))wd + (1-Pr(S)Pr(K)(w3+E(c|Q))]

The first order conditions--(5), (6), (¥}, and (8)--characterize the
optimal wage and training package the firm will offer. In what follows, the
economic implications of these conditions are examined.

Choosing the Wage Structure

The understanding of what determines w2 will be aided by specifying the
income opportunity outside the Ffirm, w3{g) + ¢ in more detail. We write
w3(g) in the follewing form:

(9) wl(g) =P +g-T

there P is the productivity of a worker who does not receive general training
in the first period, § is the increment of the wage offer due to general
training, and T is the transition cost. Employers use the interview and the
reputation of the previous employer to predict the true value of the general
training. The estimate by other employers of the productivity gain due to the
original firm's general training is g.

Other potential employers cannot observe the exact amount of human capi-
tal that is produced by the training.3 The signal that provides information
on the level of training contains a good deai of noise. Denoting the signal
other employers receive by B, the following relation is assumed:

B =g+ v, v is a noise independent of g

Given the signal, E, other firms predict the true level of general skill.
The predicted value is denoted by a. When the distribution of € and €4 is
normal the conditional expectation of general skill given prior irformation of
g and signal a is given by the following formul a:

g = £(g]9) + b(3-E{g]J)) = E(g]d) + bLg-E(g|J)] + bv

where E(g|J) is the other fim's prior expectation of general human capital cof
the porticular class of job seekers, given information set J. J represents
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the worker's characteristics visible to the prospective employer, such as,
occupation, industry, and firm size of previous job and backgruund character-
istics of the individual, and b is given by--

b= var(g|J

var(g var{v <1

where var(g|J) is the conditional variance of g given J. (See Leanmer [1978],
PP. 51-55.) This implies that a unit increase of general skill results in
less than proportional increases in other firms' wage offers.

Substituting (9) into the first order condition for wl, and after rear-
ranging terms, the optimum wage rate in the second period is writte~ as
follows:

(10) w2 = [P+h+giE(e|K)] - 8 [T+E(g|K) + (g-g) - E(gS)] - (Da-Dp) Pr(S
K- | 1903 - Lactn) Pely,

149
where

D - 4o 2rls)

Pr(K

and E(Elb) is the conditional expectation of € given the worker wishes to

stay in the firm.
Equation (10) implies that the expected profit from the worker staying with
the fim is positive. Since in the long-run equilibrium, competition among
fimms brings the expected profit of the fim to zero, the wage rate in the
first period must be higher than the worker's product ivity net of training
cost by a compensating amount. Thus our model predicts that in the early
stage of employment, productivity net of training cost grows faster than wage
rate. The firm's net profit is negative in the investment period, but the
loss is compensated for in the second period when the firm receives the return
from human capital investment.

The wage offer in the second period is the expected productivity of the
worker, P+y+h+F (e o|K), less the second and third terms in (10). The second
tem indicates that given the value of ©, the factors that reduce the fim's
second-period wage offer (and also raise the fim's first-period wage offer).
are--
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o trensition cost, (T);

¢ difference between & worker's true general human capital (g) and
other employer's perception of his general human capital §. This
could be positive or negative depending upon whether the firm pro-
vides more or less general training than is average for that occupa-
tion and industry; and

¢ average unattractiveness of alternative employment to the worker who
wants to stay. (-E(€]|S)).
The expression in brackets is the difference (for those workers who are kept
and want to stay) between the worker's productivity in the fim, P+g+h+E(ey|K),
and the worker's income on his or her next best alternative, P+j-T+E(€|S).

Anything that raises productivity in the firm but coes not raise it
outside the firm will raise the second period wage at the firm. The wage
increase is smaller than the rise in productivity so the firm's profit on the
worker in the second periud goes up. The two factors that will produce this
effect are--

e specific human capital (h), and

o expected gain from having the option of dismissing less productive
workers (E(eqlk))-

Also, other things being equal, the second period wage offer declines if 6/1+0
is large. A factor that makes 8/(1+8) iarge is--

o the second period wage has a larger proport.cnate impact on the
nrobability the ¢ loyer will keep the tra«ned worker than it has on
the probability the worker will want to stay.

The third temm of (10) reflects the fact that the model is characterizing
wage and training contracts at firms that face an infinitely elastic supply of
new hires but a less than infinitel, elastic supply of trained labor. Hew
hires take seconc period wages into account when evaluating the fim's job
offer. Conseq. .. ly, the decline in the elasticity of labor supply with the
worker's tepure influences the wage structure only when the finu and its work-
ers have different rates of time preference. Workers typically have higher
ra.es of time preference (i.e., lower discount factors) than firms. Subsi-
dized student loans are not available for financing investments in on-the-job
training. Without collateral, banks will not lend money for this purpose.
Even with collateral, the loan will be at an interest rate that exceeds the
interest rates charged businesses by a considerable amount. In addition,
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workers are more 1ikely than firms to face a higher marginal tax rate in the
second period than in the first period. These two factors result in firms
being more willing than workers to trade off future earnings for present
earnings. The compensation packages that result reflect the worker's
pra2ference for compensation now rather than later. Thus, the third term of
(10) implies thai the firm's second period wage offer will be reduced and the
first- period wage increased to the extent that--

o the firmm's discount factor is larger than the worker's discount

factor, D3-Dy>0, and

® the proportionate response of the p-oportion staying (¢/Pr(S)) to
the firm's second period wage is small (e.g., the labor supply
elasticites of trained workers are luw).

Choosing the Level of Training

The f.o.c. for specific capital, (7), says that the marginal cost of in-
vestment in specific capital is equated to the marginil discounted revenue to
the firm--the discount factor times the retention rate times $1.00
(DaPr(S)Pr(K)) plus the discounted marginal benefit to the worker of the
specific training. Benefit of specific training to the worker is captured by
the second term of (7). The increased productivity makes the firm less likely
to dismiss the worker. This effect is captured by §o. In (7), $o is multipli-
ed by Gk--the benefit the worker receives from not being dismissed.

The first-order condition for general training, (6), characterizes the
optimal amount of general training. The marginal cost of general training is
equated to tne discounted marginal revenue to the firm pius the discounted
marginal benefit to the worker. The marginal revenue to the firm from general
training has two elements. The first element is the marginal product of a
dollar of expenditure on general training for the workers who are guing to
stay with the fimn (Pr(S)Pr(K)). The second element measures the loss the
firm is likely to experience because, with given wé, quit rates will rise.
The higher level of general skill implies better alternative income oppor-
turities for the worker. For a given second-period wage, quits will rise by
gw3. Per quit, the loss the fim experiences is Pr(K)Dk--the probability
the firm wants to keep the worker times the quasi-rent received by the firm
from those workers it keeps.
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The marginal benefit of general training to the worker also has two ele-
ments. The first element is that, if the worker is leaving the firm (volun-
tarily or involuntarily), general training increasas the wage offer in other
employment. The second element reflects the fact that the increased produc-
tivity makes the firm less likely to dismiss the worker. This benefits the
worker, and the awount cf the benefit is Gy The worker benefit of reduced
risks of dismissal roughly offsets the loss the employer experiences from the

quits that are induced by thc rise in other firms' wage offers.?

If other firms fully perceive the quali}y of training provided by the fim
(b=1), the condition reduces to settiny the marginal cost of training (Cg)
equal to Dp, the worker's discount factor. If other firms cannot perceive
differentials in training quality (b = 0), the condition becomes identical to
that for specific human capital.

The inability of other firms to perceive all of the firm-to-firm varia-
tions in the amount of general human capital has the effect of dividing the
marginal returns to general human capital into two parts. The share of the
total return that the worker is assured of getting, whetuer or not he or she
stays at the firm (b), is disccunted by the worker's rate of time preference.
The share that is perceived only by the firm that provides the training (1-b)
is depreciated by the retention rate and discounted by the employer's inter-
nal rate of return. Equation (11) implies that investment in general OJT in-
creases with the fim's and the worker's discount factor (Da and Dp) and the
retention rate and decreases with its maryinal cost. Because turnover rates
of new hires are rather high, we expect that DaPr(S)Pr(K) + DpdoGk < Db.5
If so, an increase in the quality of the signals available to other firms will
increase investment in general 0JT.

1.3 Data

An employer survey sponsored by the National Institute of Education and
the National Center for Research in Vocational Education conducted between
February and June 1982 provides the basis for analyzing the size and character
of on-the-job training and testing the theory developed in the previous
section. The survey tesign specified a strategy of oversampling firms with a
relatively high proportion of low wage workers.
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The respondents were the owner/manager of the establishment, controllers,
wage and salary administrators, and l1ine supervisors who observed the worker's
job performance. Each employer surveyed was asked about the training provided
to the last employee hired prior to August 1981, current and starting hourly
wage rates and an average rate paid to workers with 2 years of experience, and
the performance of the new hire during the first 2-year period. The 2,264 em-
ployers who provided answers to a series of questions concerning the last
person hired make up the sample of employers whose hiring activity was to be
exanined.b

Data were obtained on the amount of time that is devoted to training new
employees during their first 3 months. Separate questions were asked about
training hours spent in formal training, informal training by management, in-
formal training by co-workers, and watching others do the job.7 For the
sample of firms and jobs, the means for the typical worker were as follows:

o Watching others do the job--47.3 hours

e Formal training programs--10.7 hours

¢ Informal training by management--51.0 hours

e Informal training by co-workers--24.2 hours

A training time index was constructed that valued and then combined the
time invested ’: training activities during the first 3 months on the job. The
management staff members who provided formal and informal training were as-
sumed to be paid 1.5 times the wage of a co-worker and the trainee's time was
valued as equal to 0.8 hour of co-worker training time. When supervisors
and co-workers are giving informal training to a new employee, the trainee
is almost invariably involved directly in a production activity. Employers
report that for informal training, the trainees are typically a< productive
while being trained as they are when working alone. Consequently, informal
training is assumed to involve only the investment of the trainer's time. The
training time index is equal to 0.8 times the hours spent watching others do
the job plus 1.8 times the hours in formal8 training plus 1.5 times the
hours in training by management plus hours in training by co-workers.9 The
arithmetic mean of this index is 124 hours, implying that the value of the
time invested in training a typical new employee in the first 3 months is
about 23 percent of the output that a co-worker would produce in 3 months.
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The survey asked the employer (or in larger firms the immediate super-
visor) to report on the productivity of the typical individual hired in the
o0b after 2 weeks, 12 weeks, and at the end of 2 years at the firm.10 The
mean values of these indexes of reported productivity were as follows:

® First 2 weeks--49.0
¢ Next 10 weeks--64.6
e After 2 years--81.4

In most of the work to follww, it is assumed that these productivity
indexes are proportional transformations of true productivity plus a random
error.1l  This makes it possible to combine the estimates of time invest-
ments in training with these prodiuctivity estimates to produce estimates of
productivity net of training costs of each new hire during the first 3 months
of employment. The assumption that these productivity indexes are a propor-
tional transformation of true prcductivity plus a random error is, of course,
arbitrary. lLensitivity to the main findings concerning this assumption will
be tested by presenting est imates of total training costs that are based on 3
alternative assumptions: proportionate differences in productivity are in
fact 150 percent of those reported, 50 percent of those reported and nonexis-
tent. The general formula for these calculations is--

(12) NP =RPTP - CT + 1.5*MTI + MTF
520 920

where
NP = productivity net of training cost of typical new hire

RP = relative productivity of new hire to productivity of typical
worker with two years' tenure

= .167 PROD24 + .833 PROD312
PRODTYP

TP = time attempting to produce. The conservative calculation of
training costs assumes TP = 520. Calculations using liberal
assumptions assumes TP = 520 - TW - TF.

PROD2 = reported productivity of typical new hire during the first 2 weeks
PROD312 = repurted productivity of typical hire during the next 10 weeks

PRODTYP = reported productivity of typical worker in same job with 2 years'
tenure

TW = time watching others over the first 3 months
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TF

time spent in formal training over the first 3 months

CT = co-worker time spent training new hire informally over the first
3 months
MTI,(MTF) = management time spent training new hires informally (formally)

over the first 3 months.
1.4 Results

The theory developed in section 2 predicts that even when training is
entirely general, wage rates will rise more slowly thap productivity net of
training costs. This outcome is predicted whenever workcrs have higher rates
of time preference than fims, or whenever there are other sources of speci-
ficity besides specific training such as costs of transfer or the impacts of
selective retention. This prediction contrasts with the predictions of
Becker's theory of general human capital, Lazear's agency model, Jovanovic's
sorting model, and Salop and Salop's self-selection model. These models all
predict that when training is general, wage rates will rise at a rate that is
at or above the rate of growth of productivity net of training cost. Data on
training, reported productivity, and wage rates during the first 2 years of
tenure on a job from a sample of 1,493 recently hired workers will be used to
test these competing theories. In order to minimize problems of recall and of
adjusting actual starting wage rates for inflation since the date of hire, the
sample was limited to jobs of new employees who were hired after July 1, 1980
(e.g., less than 24 months prior to the interview).

Employers were asked "How many of the skills learned by new employees in
this jot are useful outside of this companyr" Fifty-nine percent responded
“almost all," 13 percent responded "most," and only 7.5 percent answered
"almost none." This question provides us with an independent direct measure
of the generality of the training provided by a firm. It allows us to test
our hypotheses about relative rates of growth of wage rates and training in a
sample of jobs that require highly general skills. The employers were next
asked how many other local firms made use of the general skills that were
developed in their training. This question allows a further refinement of our
classification of jobs. The jobs that offer the most general skill training
are defined to be those reported to have "almost all" of their skills useful
at other firms and 16 or more other firmms in the local labor market that in
fact use these skills. Data for these ,obs are presented in the first column
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of table 1.2. The second column presents data for the jobs where almost all
of the training was usefu! in other firms, but here the number of such firms
in the locality was small enough (below 16) to suggest that employers might
have some monopsony power. The groupings for the other three columns are
based only on the generality of the skills taught without regard to the size
of the local market for these skills.

The first two rows of the table present mean racios of starting to cur-
rent or second year wage rates. Since the starting wage is a wage paid about
a year previous to the inierview, after.adjusting for inflation, only 8 or 9
percent of the 16 percent increase reflects wage progression with tenure.

Wage increases are similar in all of the jobs with some generality in their
training. The wage increase in jobs offering almost no training in skills
that are useful at other firms is much smaller and can probably be fully
accounted for by inflation. The lack of any wage progyression with tenure in
these jobs sugyests that employers pay for and receive almost all the benefits
of specific training.

The second panel of table 1.2 reports answers to questions about the
number of hours devoied to four distinct training acivivities. Training for
jobs with the most general training and many local competitors involves an
average of 49 hours watching others do the job, 9.6 hours in formal training,
52 hours in informal training by management, and 25.6 hours in informal
training by co-workers in the first 3 months. The time devoted tc training
has a value equivalent to 147 hours of an already trained co-worker's time.
As long as some of the skills taught are general, the required training time
seems to be unrelated to the reported degree of generality. However, jobs
reported to teach almost no skills useful in other firms (i.e., have training
that is completely specific to the firm) require less training--118 rather
than 147 hours in the first 3 months.

The final row in the panel reports the geometric mean of the answers to
the question "How many weeks does it take for a new employee hired for this
position to become fully trained and qualified if he or she has no previous
experience in this job, but has the necessary school-provided training." Jobs
for which only some or almost none of the skills are useful in other firms
take &n average of 5 or 6 weeks to learn.
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TABLE 1.2

TRAINING, WAGES, AND PRODUCTIVITY OF TYPICAL NEW EMPLOYEES BY
GENERALITY OF SKILLS TAUGHT

Number of Skills Useful Outs!de Thl§ Company
_Almost All
GT 15 LT 16
other other
wage, Training, and Productivity firms firms Almost None

Wage Rates

Ratlo starting/2 years .86

Ratlo s*arting/current .88

Hours Spent In Speciflc Tralning
Actlvitles In Flrst 3 Months

watching others do *he jJob 46,3
Formal tralnling programs 10.0
Informa} tralning by management 58,1 53.8
Informal tralning by co-workers 25.2 22.7
Investment 1n training time 148.9 147.3

Weeks to become fully tralned 7.9 5.8

Reported Productivity

Ratlo first 2 weeks to 2 years
Ratlo next 10 weeks to 2 years
Ratlo of Productivity Net of Tralnlng Costs

in Flrst 3 Months to Productivity of a
Worker with 2 Years of Tenure

Libera! assumptions

RP (true) = 0
Conservative assumptlions
RP (true) = RP (meas.)
RP (true) = .5 RP (meas.)
RP (true) = 1.5 RP (meas.)

Number of cases

NOTE: Sampl!e Is Iimited to jobs for somsone hlred less than 2 years eariler and for whlich
aly the necessary questlons on wage rates, tralning time, and productivity we. e answered.
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This training seems to have the hoped for results of increasing the pro-
ductivity of the new employees. The third panel of the table presents ratios
those with 2 years of tenure. During the first 2 weeks, the typical new em-
ployee at fims offering general training is reported to be only 59-60 percent
as productive as the typical worker with 2 years of tenure and experiencz.
During the next 10 weeks at the firm, the typical new employee's productivity
is reported to be 79 percent that of a worker with 2 years of tenure. As one
would expect, the reported productivity of new employees increases more rapid-
ly in the first month or so than it does later. The increase in the .orker's
reported productivity seems to be considerably greater than the 8 or 9 percent
increase in the worker's wage after accounting for the inflation of scale wage
rates.l2 This occurs despite the fact that the training is reported to be
almost entirely generai and there are many jocal firms that use the skills in
question.

The bottom panel of table 1.2 pruosents estimates of the ratio of produc-
tivity net of training costs in the first 3 months of employment to the pro-
ductivity of a typical worker with 2 years of tenure in the firm. The sensi-
tivity of these estimates to the assumptions about the scalirg of the produc-
tivity index can be examined by comparing the rows. Our preferred estimates,
those calculated using conservative assumptions, are in the third row of the
panel. The conservative estimate is ottained by subtracting the value of time
expended by others--management and co-workers--from the estimate of the new
worker's productivity.l3 The liberal estimate of productivity net of train-
ing costs assumes that the trainee produces no current output when receiving
formal training or watching others do the work, and, therefore, subtracts the
value of the trainee's time devoted to formmal training or watching others do
the work from the previously dencribed conservative estimate of productivity
net of training costs.l4 The estimates are presented in the first row of
the bottom panel. The second row of the panel presents estimates based on the
extreme assumption that productivity per hour engaged in a nontraining activ-
ity does not increase duriny the first 2 years on the jot at all. Time fully
devoted to training (i.e., the training time investmen. reported in row 5 of
the second panel divided by 520) is subtracted from 1 to produce the estimate
of the productivity net of training cost ratio.

1-21

92




The fourth row of the panel presents estimates based on the assumption
that the reports of productivity differences supplied by our respondents
exagyerate true proportionate differences in productivity by a factor of two.
The fifth row of the panel presents estimates that are based on the assumption
that proportionate differences in true productivity between new and exper-
ienced workers are 50 percent greater than those reported. These two rows
aggregate time estimates and productivity differences using the conservative

assumption that the lower productivity reported for new workers reflects in
part the portion of their time that is devoted to formal training and watching
others dc the work.

The 19& Hational Employer Survey found that the time others spend
training a new employee during the first 3 months has a value equal to 19
percent of the productivity of a worker with 2 years of tenure. The survey
also found that the average new employee spends 11 percent of his or her time
in the first 3 months either watching others do the job or in a formal train-
ing program. The survey did not, however, ask questions about the time devot-
ed to training after the first 3 months on the job. Consequently, the ratios
reported in the bottom panel compare reported productivity net of training
cost in the first 3 months to reported productivity at the end of the second
year. A calculation of the ratio of productivity net of training costs at
these two points in time requires that the value of time devoted to training
be subtracted from the denominator as well as the numerator. A rough estimate
of the correction needed can be obtained by consulting a 1983 National survey
of employers that did ask about time devoted to training in the second year of
employment (Hollenbeck and Smith 1984). It found that in the second year on
the job the proportion of time devoted to a full-time training activity was
about one half of the corresponding proportion of the first month.15 This
means that a rough estimate of the rate of growth of productivity net of
training costs can be obtained by dividing the numbers in the bottom panal of
table 1.2 by 0.905 when conservative aggregation assumptions are being used
and by 0.85 when 1iberal aggregation assumptions are used.

Tests of our central hypothesis--that productivity net of training costs
rise more rapidly than compensation during the first 2 years in a job even
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when the training is reported to be completely general--are presented in table

1.3. This involves testiny the null hypothesis, Hp, Which states that the
ratio of productivity net of training cost in the first 3 months to productiv-

ity net of training cost at the end of 2 years, NPg/NP2yr, is equal to or
greater than the ratio of hourly compensation at these 2 points in time,
Ws/w2yr+ The hypothesis is tested under three different maintained as-
sunptions about the validity of our measures of relative productivity, amd
for two alternative assumptions about how to :iggregate reports of trainee
productivity and the time others devote to the new employee's training. The
adjustments necessary to calculate estimates of the ratio of starting 2 year
productivity net of training costs were described in the previous paragraph.
The estimate of the relevant wage ratio, wg/w2yy, wWas obtained by adding

L 1 0.08, the rate of growth of adjusted hourly wages from the second quarter of
*7 1981 to the second auarier of 1982, to the waye ratio presented in the first

“ row and column of table 1.2.

The first 2 columns of table 1.3 report hypothesis tests that are condi-
tional on the maintained assumption that the rate of growth of conpensation
and wage rates are equal. The next 2 coiumns of the table are based on a
maintained assumption that compensation typically rises 5 percent faster than
wage rates during the first 2 years on a job.l16 The 2 columns on the far
right hand side of the table are based on a maintained as:umption that compen-
sation typically rises 10 percent faster than wage rates during the first 2
years on a ,ob.

The t-statistics reported in the table imply a decisive rejection of the
hypothesis that the rates of compensation for jobs reported to offer complete-
1y general training rise at a rate that is equal to or greater than the rise
in productivity net of training costs. The finding that in the first 2 years
of tenure compensation rises less rapidly than productivity net of training
costs is quite robust. If compensation rises no more than 5 percent faster
than wage rates, the hypothesis is rejected even when tle make the truly ex-
treme assumption that, althoujh respondents report to the contrary, there is
no increase in worker productivity in the first 2 years on a job. If ccaipen-
sation increases 10 percent faster than wage rates, the hypothesis is re ected
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TABLE 1.3

T=TESTS OF THE HYPOTHESIS THAT PRODUCTIVITY NET OF TRAINING CSTS RISES
FASTER THAN WAGE RATES IN JOBS W:TH GENERAL TRAINING AND MANY COMPET!TORS

et s =¥s - .08<o0 Hy: N5 =M - .03 <0 Hy: s Mg+ .02 <0
NP2yr  Woyp NPayr  Woyr N2yr  Woyr
Al Recent Al Recent Al Recent
Dafinltlon of NP Hires Hlres Hlres Hlres Hlres Hlres
L iberal Assumptlons 18.8 18.4 16.0 15.2 13.2 12.0
Conservative As;umptions 18.4 17.6 15.2 14.6 12.0 11.6
RP(true) = .5 RP (measured) 12.1 12.2 8.2 8.6 4.3 5.0
RP(true) = 0 T.4 7.2 1.9 2.5 NS NS
Number of Cases 676 557 676 557 676 557

N2TE:  The hypothesls tests assume PP_;/M’zy,. and :ls/wzy,. are Independent. |t Is as more Ilkely thelr covarlance Is posltive,
t-statlstlcs wouid be even higher. The cclumn +1tled Recent Hlres uses stat!stlcs reported in table 1.2 and s based on jobs for whlch
Ws 1s the nomlinal startlng wage of ,eople who began work an aver=ge of a year before the

Interview, so 0.08 wus added to Hslwzy,- In the flrst 2 columns. The 2 : Ight=hard columns assume that 2 y2ars of tenure ralse fringe
beneflts encugh to Increase the rate of growth of compensation by 10 percent. Thls Impiles that (0.08-0.1)) should be added to the

there was a hlre less than 2 years ago.

We/Wayr when testlng the hypothesls.
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even when it is assumed that the true increase in relative productivity with
tenure is only half of what was reported by our respondents.

These resuits can be vicwed as evidence that in the first year or so on a
Job the forces tending to cause wages to grow more slowly than productivity
ret of training costs are stronger than those having the opposite effect.
This s true even when the training is reported to be general.l6 The forces
that tend to cause starting wage rates to be higher than productivity rec of
training costs and therefore wage growth to be sinwer than the growth of
productivity net of training costs are--workers having higher rates of time
preference than firms and sources of job-worker match specificity such as
sorting, costs of transfer, specific training and extra general training that
is not recognized by others in the labor market. The forces that work in the
opposite direction are the need to design wage structures to attract those
with low quit probabilities (Salop and Salop 1976), and to reduce shirking
(Lazear 1981). The great dea! of specificity to job-worker matches that is
impled by these resuits means that turnover is extremely costly for the
worker, the firmm, and society.
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APPENDIX A .

Computational Motes

The fira’s expected ;'rofit maximizstion problan 4s written as-—
(A1) Max P-C(g,%)-w'4 D, (Px (5)Px () (Mgt (e_[K)a?))
8 b, v‘. v
subject to .
U.2) RS vl D {Pr(s)Pr VP (1-Pr (0 I+ (1-Pr ()25 (B) (W4 (c Q)
Denoting the Lagrangean function and the sultiplier by L and A, the first order
conditions for g, b, v‘. '2 are as follows:

w.3) -cg + o ALGIEE) (mgaanz(c, [K)u?yape (5P () (142 LS

3 (Pr (S)? 2 3 wr(x) 3
+ D, -—(’—’Lgf-('-‘ll V-re(R)] - —%-.U- v

v ) | SEEEPO), (3 ey

+ (1-Px(5)Pr (X)) (v';’ + % : }JJ =0
Uty -6, + o PEECHPEE) gz (e, I0-vP)er (537 0 QSR 4 1))
+ Anb{a"tssh!’t‘!z! vz - a’thslz V’ + (l_,:(s))arrhggz('3ﬁ(c|Q))}

(A.5) =-1+2s=p

e oAl Crasz(c, [0z syre 0 ALLGIR - 1)

+ xnb{lg’-:;"-;m 2 + Pr(s)Pr(x) - l:fg’- v

- m’ﬁﬁﬂ o 42(e|Q)) + (-Pr(s)Pr (X)) ’:" }eo
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The conditional expectations of the random factors are given by--
z(colx) - f"z.p...h T, (at / PR

2.3
EelQ) = S47Y ® ovrar 7 2.

Then the partial derivatives with respect to g, b, vz are* >

”r.gs) .. ":. ar;hgsz -0, a:zgsz -0

- i
o

-,

rr(x) ¢
éh °

arc(x)

a"2 ® ’.0

9E(e _|K
——§;o1-’- . ~b D /PE(K)

E(e_|K R
-éiol—l e ~4,°D, /Pr(Kx)
BB o ¢ o rr )

R
vhere D, = MgibiE(e, [K)-w”

3}:;:]9} . dd D
% Ov. Dqlr:(Q)

3!: -0

aelo ~¢D_/Pr(Q)
e Q

where DQ - vz-v’-!(tIQ).

*> 00 is evaluated at vzorog-h.

¢ is evalusted at vz-v’.
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The next expressions are important to what follows:

o = M%:Mm - ¢vi P2 (D) + 6, -PE(S),

a, & -’-(1‘-(&;3521 = $-Pr(R) - ¢ -Pr(s),
W

o - a(pr shl’r K) . 8,Px(5).

Substitution of the partisl derivatives into (A.3), (A.4), snd (A.6) yields
the f.0.c.'s for g, h,and '2_
From the £.0.c. for g, (A.3)

" D.[a'DK + Pr(S)Pr(K)Q - ¢ D, /Pr(K))]

+ Db[(a.wz + Q-Pr(R))v] - o+ ¢, - o) (vECE]Q)

+ Qre()P N - o2 D/ Q-pe(s))].
After rearranging terms, we obtain the equation (6).
(6) €, = B,[Pr()PE{R) -0 PrCR) D)

+ B[ Q-Pe(PEM)] + €G]

vhere G, = Pr(s) Dy + 2(elQ)).

From (A.4)
G, = B, [0,°Dy = Pr(5)¢,°D + Pr(5)Pr(K]
+D,la v? - ¢.v° + -pr(s) o Pez(el)).
This yields the f.o0.c. for h, (7).
) €y =D, PO + D8, G

-

From (A.6)

0= n.(a'n‘ + Pr(8)rr(K) (D ¢, /Px(K) - 1))

+Dyla, v 4 PEOPE®) + 007 - o (Wez(clo)

= (1-rr(S)Px(K)) (coq.'rr(q))l .
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After rearranging terms,ve get (5):
(5) 0= D [-4-Pr(K) Dy + Pr(s)P=(K)] + D [Pr(S)Pe(K) = ¢, Gl
Fron (S).
2 _D-D.  Pr(S D, Pr(S E(e

D, = PegediE(c |0 ~v” = A —é—’- ‘D H (D ,—f_rg)-).
Substituting the explicit furm of DQ and denoting

D ) 24 ¢

D %" w v O
we transform the above equation to the following form:

(1400w’ = ~(Pegim(c [K)) - e setela) - ‘L::fls) )

. (D ;D‘! !t‘_(g)_

'2 - ﬁ(’mwz(co|‘) + %(US+E(C|Q) - :t=5) )

D _-D rr(s)

+
D, ¢(140)

> giE(e [K) + 1o (W=(PgiE(e, 1)

Pr(S)-1 D _~D Pr (S
+ S—,}é;—’-.z(clqn - %rb’-.ﬁ;- .

Substitut.on of v° = P-T+§ gives

W o Mgitie [0 - 325 [Temrg-perce [0 + 325 pcelo)

D -D Pr(S
- D: b o(1+0) °
Usii3 the rdatm.‘ E(c) = Pr(S)R(c|S) + Pr(QE(c|Q) = 0, we can write

)
.

E(c|S) as—

2(c|s) = - .(1-_!';‘(%;&19)..
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Then, vzil given by (10).

10) +* = pegemE(e [0 - % [THa+h-f4E(e_|B) - E(e]$))

D-Dl r:ész
¢(140)

D i;

sb!o’t‘ > 0-
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APPENDIX B

Use of Reported Productivity Measure in the Analyses

The reported productivity is defined as the ratio of individual worker's
productivity to a hypothetical best worker's productivity, Because of hetero-
genous firms and occupations, the value of productivity scores is not directly
comparable across firms. In calculating returns to training and productivity
growth rates and in interpreting regression coefficients, careful treatment of
the productivity score is needed.

In this appendix we examine the conditions under which uses of the
reported productivity scores in the calculation of productivity growth and in
the regression analysis are justified. In the first section, we consider the
cases in which there are systematic biases and measurement errors in re..rted
(relative) productivity scores. In particular, the relationships between true
productivity and reported productivity score is assumed to be either in linear
form or in log linear form. In the second section, we deal with the case in
which respondents (raters) do report the exact relative productivity of the
worker anc only source of across firm difference is in the best worker's
productivity.

The productivity scores for each individual worker in the firm is
obtained from the following question:

Please rate your employee on a productivity scale of 0 to 100,
where 100 equals the maximum productivity rating any of your em-
ployees in his or her position can attain, and 0 is absolutely no
productivity by your employee.
The response to this question depends on the worker's position, the rater's
(supervisor or manager's) knowledge and subjective opinion on the worker's
performance, and reference group's (best worker's) productivity. Thus, in
general, interfirm comparisons of productivity requires the conditionc that

ensure the prcductivity to be measured in a cardinal unit.

However, in making statistical inference on particular hypotheses, for
example, growth rate of productivity is equal to wage rate growth, cardinality
of productivity measure 1s not required and less rest.ictive conditions on
productivity scores are sufficient to derive our conclusions.
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When There Is Systematic Measurement Error

It is reasonable to assume that the ruported (relative) productivity is
dependent on the firm specific factor, such as rater's taste and knowledge of
the individual worker's productivity, the best worker's productivity, and
random errors, Denoting the 'i'th workers productivity score in the 'j'th
firm in time t by rijt, we consider two relationships between the reported
productivity and the true productivity.

In the first, the relationship is in linear form.
(1) rijt =aj + bjpijt * ejjt

where pjjt is true productivity that is meisured in a cardinal unit, aj is
'j'th firm (rater) specific bias when Pijt is equal to 0, bj is the in-
crease in reported productivity expected per unit increase in true productiv-
ity, and ejj¢ is a random factor with a 0 mean.

In order to calculate the growth rate of true productivity, (pijt
Pijt-1)/Pijt - 1, from the reported productivity it is easy to see that
the condition, aj = 0 is required. However, bj need not be identical
across firms.

In the second specification the relationship is in log linear form .n (2).

(2) Tog ryjt =cj + djlogpijt + Ujjt-

The productivity growth is defined by

exp (log Pijt - dj]bg p'ijt'l) -1

= exp [dj (Tog Pijt - 109 pjjt-1j + ujjt - uijt-1] - 1.

Assuming the expected value of exp(ujjt - ujjt-1) is 1, the growth
rate obtained from the reported productivity is a consistent estimate of the
true growth rate only when dj is one. However, variations in cj will not

cause a problem because they are cancelled out after taking difference over
time.

As these two examples show, the conclusion regarding the relative size of
productivity growth rate to wage growth rate is valid if either (1) holds and
aj =0 or (2) holds and dj = 1.
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In the regression analyses in the subsequent chapters, tne productivity

scores appear on both left-hand and right-hand sides in linear and log linear
specifications in various context.

Unlike tne computation of growth rates, variation in firm specific coef-
ficients creates problems when productivity data are used in regression analy-
sis. We examine the conditions on the coefficients in (1) and (2) that need
to be satisfied in interpreting the estimated coefficients. We do not ceek to
“identify" the true relationship between the reported produstivity and true
productivity. Rather, we present the conditions under which the coefficients
from regressions can be interpreted in a meaningful manner.

e The following two cases in cross-section Jdata are discussed first:
* Productivity as a dependent variable
* Preductivity as an explanatory variable

We assume that when the productivity scores appear in linear form the
underlying relationship between the reported productivity and the true
productivity is in linear form in (1), and when it appears in log form, the
relationship is in the log linear form in (2). Since for both linear and log
linear cases the required conditions are exactly the same for aj end cj
and for bj and dj, discussions are confined to the linear case only.

Productivity level as a dependent variable. When the reported

productivity is a dependent variable, the regression coefficients on the
right-hand side variables can be interpreted as an estimate of the ma-~ginal
effect on true productivity multiplied by bjs if bj is the same at all

firms. However, even when bj is common across firms variations in aj may
yield biased estimates. Bias arises when the firm specific under or
over-statement of the productivity is correlated with, for example, cthe amount
of training. If that is the case, negative (positive) association between the
rater's bias on aj and the amount of training causes neqative (postiive)

bias on the effect o+ training. Thus, in order to obtain an unbiased estimate
of marginal return, variations in aj need to be uncorrelated with the
explanatory variables.

Summarizing the above argur..nt, in order to test statistical significance
of the coefficients the following conditions must be satisfied:
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. bj is constant across firms.

® 3j is uncorrelated with the explanatory variables.

Furthermore, to interpret regression coefficients as the marginal effect of
the explanatory variables on productivity (Pijt) bj must be one.

Productivity ad an explantory variable. The productivity scores arpear

on the right hand side of the wage, turnover, and tenure equations. In order

e

to interpret the regression coefficients on the productivity scores, much more
restrictive conditions on (1) and (2) are required than in che cases where
productivity scores are treated as a dependent variable. First of all, random
components ejjt or ujjt in (1) and (2) cause errors in variable bias that

tend to understate the size of the coefficients (in absolute terms). For the
same eason, heterogenity in aj or cj will further increase the size of

the bias. Thus, to obtain a consistent estimate of the effect of productiv-
ity, heterogenity and random error need to be removed from the sample. When
there are more than two observations per firm, firm-specific variations aj

or cj can be removed by taking within firm differences. This procedure is
discussed later in more detail. However, time varying random components,

jjt Or ujjt, will not be removed by this procedure. The use of reported
productivity scores as explanatory variables will result in downward bias on
their coefficients unless measurement error is zero. Also, across firm
differences in bj and dj are additional source of errors in variable

bias. Only condition that removes errors in variable bias is that bj is
constant across firms.

Summarizing the above discussion, when productivity scores are an explana-
tory variable the conditions needed to justify the test of statistical signifi-
cance, test of zero coefficient, are as follows:

* There is no time varying random factor (ej;jt).

® There is ro firm to firm variation in a; and bj.
To outain unbaised estimates of true marginal effects,
bj must be one, but aj does not have to be zero.

R

Removing across firm difference. In the regression analyses from the
cross sectioned data heterogeneity in productivity measures causes serious

bias. However, if the coefficient b ; in (1) is identical across firms and
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heterageniety exists only in aj, and if more than two individual workers are

observed per firm, biases in estimation can be removed by using within firm
differences of productiv.ty scores.

Suppose two workers are observed in the *j'th firm. The reported
productivity of these two workers may be written as

(3) rijt
(4) rajt

aj + b prjt *+ erjts
aj + b pzjt + ezjt.

(3) and (4) are the relationships between true productivity and reported
productivity for worker 1 and worker 2, respectively. aj is a 'j'th firm
specific measurement bias and b is a common proportionate factor that
represents increment in reported prnductivity associated with true
productivity.

When productivity is a dependent variable of the model heterogeneity in
aj cause bias if aj's are correlated with the explanatory variables and
even when correlations are not present, the conventional test statistics
obtained from the OLS are invalid.

fowever, the source of bias can be removed by taking the difference in
productivity scores between the two workers. The difference is written as

(3 rijt - ra2it = b(P1jt - P2jt) + e1jt - ez:t.

Regression of the within firm difference in productivity scores on the
corresponding difference in the explanatory variables yields unbiased
2stimates of the coefficients multiplied by the factor of proportionality b.
Although because of the presence of unknown factor b, the parameter estimates
are identified only up to relat.ve magnitude, statistical significance of the
estimated coefficient trom the OLS is valid and free of heterogenity bias.
When productivity is one of the explanatory variables of the model, the use of
within firm (difference) data in (5) does not remove bias because of the pre-
sence of measurement error, ejjt - epjt.

When There is No Measurement Bias

Let rjjt be the relative productivity of the 'i'th worker of the 'j'th
firm at time t which is measured without errors. By construction rijt is
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th. ratio of absolute productivity to the best worker's productivity multh
plied by 100  This relationship is written as,

(6) rijt = pijt/Pj x 100,

where P;jt is individual worker's absoiute productivity, and Pj is
the best worker's productivity in the 'j'th firm.

Since there a. e firm-to-firm variations in Pj, comparison of "ijt
acrcess firms will not be meaningfui. However, even when Pj is unknown, the
growth rate of rijt over time coincides with the growth rate of true produc-
tivity, so conclusions regarding relative size of growth rate in reported
productivity score to the rate of wage rate growth are independent of the
level of Pj.

On the dther hand, when productivity is a dependent variable of the
model, heterogeneity of Pj tends to bias the parameter estimates. Let the
true model of productivity be (7).

(7)) Pijt = Xi;tB + ejjt

The use of rjjt in place of Pjjt in the regression is actually
estimating (8).
(8) rijt = [(Xj;tB * ejjt)/Pj]1*100

Without knowledge of Pj the coefficient vector 8 will not be estimated
from the observed data. The only condition that ensures consistent estimatior
is that Pj is constant across firms, in other words, reported productivity is

measured cardinally and comparable across firms. Obviously, this condition
is not satisfied by our data.

A convenient model specification from the viewpoint of estimation is that
true relationship is in the log form.

(9) Tloapjjt = log rigt + TogPj - log 100

= Xijth + ejjt
After dropping 1og 100 from the expression the model is rewritten as (10).
(1) Tog rijt = XjjtB - TogPj + ejjt

The functional ferm of this model coincides with the model in (2). In
(10), the firm-specific factor Cj in (2) is determined by the log of the
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best worker's productivity and dj (in (2;) is restricted to one. In the
above expression, firm-specific heterogeneity (log Pj; appears in additi.e
form. It is natural to assume that the productivity of the best worker, Pj,
is determined as a function of observable firm characteristics such as in-
dustry, occupation, Firm size, labor market conditions, and other unobserv-
able Tactors.

Assuming that the relationship is linear in observed characteristics we
write the relationship as follows:

(11) s‘jpj = ij + Uj,

where I is @ vector of observable firm specific characteristics and Uj is

an unobservagle firn-specific factor. Note that some of the components of

1y may quifé well be included in Xijt, because individual worker's produc-
tivity (in absolute term) should alst cepend upen such factors as industry and
occupation that are also determinants of Lhe best worker's absnlute productiv-
ity.

Substitution of (11) into (9) yields (12).
r12) 1ogr-ijt = Xith - Zjv - UJ' + ejjt.

If firm-specific randcm factor is uncorrelated with Xijt and 13, and
when no element in 1j is included in Xjjt, from the regression of
Togrijt on Xjji and 13, we can obtain a consistent estimate of g and =.
If a subset of 75 is also included in X;jjt, we can only identify the coef-
ficients in g that correspond to the variables which do not appear in both of
Xit and 75. However, when Uj is correlated with 7 and Xjj¢
estimted coefficients frow the rross-sectional data are inconsistent.

In order to obtain consistent estimate of B, we need to zliminate
unobservable effect Uj. This can be achieved if we have more than two
observations on workers per firm. As discussed in the previous section, by
taking differences between the two workers in the same firm, the log of the
ratio of the reported productivily is written as a linear function of the
differences in the explanatory variables in (10). We, however, note that
after taking difforences the effects of observable firm characteristics, which
are common for the two workers, cannot be estimated. Although our discussion
is focused on the case in which productivity is a dependent variable of the
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model, th2 same argument is applicable to the case i1 which productivity is
one of the explanatory variables,

Implicit assumptions behind the discussions on the results presented in
the tables in chapter 3 are summar’zed in table 1.4. When the productivity
scoress appear in linear form, the underlying relationship is assumed to in
linear: rij = aj + bj Pij + ejj and when they appear in log form
the underlying relaticnship is log linear: 1ogr1j =cj+ 0j1ogPij +

uj j-
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TABLE ®.4

ASSUMPTION ON THE RELATIONSHIP BETWEEN
REPORTED PRODUCT iViTY AND TRUE PRODUCTIVITY

Yalues of Productivity Score Moce! Type
bj cj 1s on rhe

- common LeHeSe typicat
worker

+ypice!
wol ker

LeHeS. typlicel
wor ker

COMmON +ypicel
scross worker
firms

(one, when

coalculeting

elesticity)

cammon typical
«cross worker
Firms

free

{one, when

calculating

otesticity)

-— typlical
worker

Individusl
worker

common fndlvidual
across vorker
tirms

(one, when

ceiculeting

elasticity

- fndividua!
wor ker
(within firm)
Indlvidual
wor ker
(wIthin tirm)
individuel
worker
(w'thin flrm)
LeH.S. Individual
(wlthin firm)

fndividuai
(within firm®

Individual
(within firm)

R.H. 5. Individua!
(within flrm)
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NOTES

1. Comparisons of rates of productivity growth and rates of wage growth
were made under an assumption that reported productivity was a proportional
traasformation of true productivaty plus a random error. During the first 6
months, reported productivity grew considerably faster than wage rates. After
the first 6 months, rates of wage and productivity growth were approximately
equal. As with Medoff ard Abraham, these results do not take into account
reductions in the amount of time others spend training the new employee as the
worker gains tenure. Growth rates of productivity net of training costs are
inevitably higher than growth rates of product.vity alone. These results are
very similar to those reported in this paper and are consistent with the
theory tnat is developed ir section two.

2. The assumption of asymmetric information is crucial in justifying the
firm's dismissal decision. Ohashi (1983) considered a model in which the
firm's decision variables are the wage rates in two periods and the critical
value for the second period productivity below which the worker is dismissed.
Ohashi has shown that when the worker is risk averse the critical value of the
second period productivity is less than the second-period wage, and when the
worker is risk neutral optimal second pericd wage does not exist.

In the second period, however, the firm hzs an incentive to cheat and
dismiss workers whose productivity is less than the second-period wage. This
type of contract is implementable (in the sense of Grossman and Hart [1983])
if the workers can observe their productivity in the second period and the
fim's cost of cheating is larger than the gain from cheating. If the workers
are unable to observe their productivities the fim will dismiss the workers
whose productivity is less than the wage, i.e., the type of contract Ohashi
considered is not implementable.

3. The job of predicting firm-to-firm variations in general training is made
harder by the fact that there are thousands of types of general human capital
only some of which will have value in a particular firm. To keep things
simple. however, the molel assures only one form of general human capital.

4. Studies of quit and layoff rates typically obtain wage elasticity esti-
mates that are considerably below one (Bishop 1981). This implies that the
elasticities of stay and keep rates are even lower and that (Da¢WaPr(K)Dk -

DbdoGk) is very small.

5. oGk may be rewritten as Pr(K)no(G§/w). Since both Gy/w, the ratio of the
worker's quasi-rent to the wage is’ smal » and . the wage elasticity of the
proportion of new hires that are kept, is small, the third term of ({1) will

be small.

6. Note that the sample is representative of on-the-job training provided by
a group of employers, not the training activity associated with the employ-
ment of a groun of job seekers during a specified time frame. The sample most
likely underrepresents larger employers if the employment of a group of job
seekers over a specified period of time were to be considered.
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7. 1In a few cases, employers reported that more than 520 hours (13 weeks
times 40 hours a week) had been devoted to a specific training activity during
the first 3 months on the job. Although the new hire might have received
training from more than one supervisor, it is unlikely that two trainers were
simul taneously in one-on-one contact with the new hi-e. Consequently the
computer edit of this data changed all reports of more than 520 hours involved
in a training activity to 520.

8. The cost of the trainer was assumed to be two-thirds of the foregone
productivity, since formal training often involves more than one trainee.
Thus 1.8 = (2/3)1.5 + .8.

9. The index was constructed under an assumption that the four training
activities were mutually exclusive. This implies that if the sum of the hours
devoted to individual activities is greater than 520, that a reporting error
has occurred which overstates investment in training. In the few cases where
the sum of hours devoted to training exceeded 520, the training time index was
adjusted downward hy the ratio of 520 to the sum of the hours reported for
individual activities. This procedure reduces the mean of the index by about
10 percent._

10. The interview questions about the productivity of recently hired employ-
ees were intended to provide indicators of the relative productivity of one
worker at different points in time cr two different workers in the identical
Job. They do not attempt to measure productivity in any absolute sense and
therefore are not comparable across firms. Some of the uses made of these
data only require that the index be ‘correlated with true productivity. Esti-
mates of the magnitude of training investments that combine time inputs off
other staff with the lower productivity of the trainee require an assumption
that the index is cardinal and a proportional transformation of true produc-
tivity p'us a random error. The questions asking for a rating cf the produc-
tivity of particular workers have remarkably 1ow nonresponse rates. Only 4.4
percent of respondents asked about a particular new hire's productivity during
the first 2 weeks responded with a "don't know" or refused to answer. Compar-
ably defined nonresponse rates for other questions about tne new hire were 8.2
percent for previous relevant experience, 3.2 percert for age, 6.7 for educa-
tion, 8.6 percent fo- time spent ir. informal training by a supervisor, and 5.7
percent for a 3-question seguence from which starting wage rate is calculated.
The low nonresponse rate implies that our respondents felt that they were
capable of making such judgments and augurs well for the quality of the data
that results.

11. If employer reports of a worker's productivity are equal to an unknown
constant times the * orker's true marginal product plus a random error, per-
centage differences in cell means of the productivity index can be
interpreted as unbiased est imators of percentage differences in true
productivity. If the variations in the productivity scores assigned by
supervi ~s exaggerate the proportionate variations in the true productivity,
our est1. tes of percentage impacts of recruitment source on productivity will
be biased upward. Even though it is possihlie for a worker's true productivity
to be negative, the scale was defined as h.ving a lower limit of zero. Floors
and ceilings on a scale typically cause measuremnent errors to be neyatively
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correlated with the true value. If this were the case, the result would be an
understatement of percentage differences between the productivity of new hires
and workers who have been at the firm for longer. In our view, this latter
type of bias is more likely than the former.

12. This statement is conditional on the assumption that the product ivity
reports received from employers are a proportional transformation of true
productivity plus a randam eiror. Tests of the sensitivity of the comparison
between the gruwth of wage rates and productivity net of training costs to
this assumption appear shortly.

13. The following assumptions produce this calculation: employer reports are
a constant times true productivity plus a random error, the managerial and
co-worker tire reported; to be devoted to training is 100 percent devoted to
training as reported, the managerial staff members who provide training are
paid 1.5 times what workers with 2 years of tenure earn; and the reported
lower productivity of new workers relative to those with 2 years of tenure
Captures the loss of trainee productivity because of training activities.

14. The first three assumptions are the same. The fourt. assumption is that
the productivity scores that are assigned describe the trainees' contribuiions
to current output when they are not engaged in training activities and when
receiving informal training by management or co-workers. During the other two
kinds of training activities (formal training and watching others do the job),
the trainee is assumed to contribute nothing to current output.

15. When the ratio derived from the 1983 survey is multiplied by the 1982
estimate of value of training in the first 3 months, we estimate that workers
with 2 years of temire ._end 5.5 percent of their time in formal training or
watching others do the work and that the time others spend training him or her
has a value of 9.5 percent of his or her productivity. One minus this latter
figure is the appropriate correction factor for the denominator when con-
servative aggregation assumptions are used. For liberal assumptions the
appropriate correction factor is one minus the sum of these two figures.

16. Compensation may grow faster than wage rates early in & worker's tenure
if some minimum amount of tenure is necessary before pensions vest or paid
vacation can be taken.

17. Even wiien skills and training are all general in the sense of being
useful in other firms, workers with general training will typically be more
productive in the firm that has done the training than in other firms. This
s because each fim is 1ikely to require a different mix of general skills.
The firm that does the training will concentrate on those skills it needs

the most, some of which may not be as highly valued by alternative employers.
Skills that would be highly valued by an alternative employer may not be
taught because others on the staff already fulfill that function or because of
some idiosyncracy of the training firm's production techno’~gy. The result is
that the best fit between a worker's skills and the eanployer's needs is more
Tikely to be at the fim that ir‘tially provides the training. This phenom-
enon has the effect of giving specificity to the match even when all training
is general and of reinforcing the tendency of wages to rise more slowly than
productivity net of training cost.
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2.0 THE MAGNITUDE AND DETERMINANTS OF ON-THE-JOB TRAINING
John Bishop

2.1 Introduction

The 1982 employer survey is the first large-scale data set to contain
measures of time devoted to training activities, who does the training, ana
the reported productivity of the employees receiving this training. A
stratified random sample of employers was drawn and then at each establishment
one or two recent hires were randomly selected and questions were asked about
the training they received.l The questions about training activities were
for the first 3 months of employment and distinguished four different forms of
training: (1) watching others do the job, (2) formal training prograns, (3)
informal individualized training and extra supervision by management and line
supervisors., and (4) informal individualized training and extra supervision by
co-workers, The employer (or in larger firms the immediate superv.sor) was
also asked to report on the productivity of the typical individual hired in
the job during the first 2 weeks, during the next 10 weeks, and at *he end of
2 years at the firn. The emplo: r was also asked to compare the traininy
received and the productivity ¢ the particular new hire beiny studied to the
training and productivity of tne "typical" new hire in that job.

2.2 Magnitude and Distribution

The analysis reveals several points about magnitude and cost of the on-
the-job training received by new employees., During the first 3 months, the
typical new hire spends an average of 47.3 hours watching others do the job,
10.7 hours in formal training programs, 51 hours receiving informal training
from supervisors, and 24.2 hours receiving informal traininy by co-workers.
How do the costs and cousequences of initial on-the-job training vary by oc-
cupation, industry, establishment size, previous relevant job experience, age,
and schooling of the employee? First, the gross associations between these
Job and worker characteristics and training intensity--the share of the
worker's potential productivity that is devoted to training in the first 3
months--are exaiined. Then multivariate models of the determinants of the

length and intensity of training dre presented.




OccuEat1on

The impact of ore's occupation on the amount of on-the-job traiiing typi-
cally received by a new employee is examined in table 2.1. The first four
rows of the tabie describe how tne average number of hours devoted to four
distinct training activities during the first 3 months after being hired
varies by occupation. Even jobs that are thought to require little skill--
such as service jobs--seem to involve a considerable amount of training duriny
the first 3 months: an average of 33 hours of watching others, 5.7 hours of
formal training, 35 hours of informal training by managemert, and 17 hours of
training by co-workers. Other occupations devote considerably more time to
training, The distribution of training activities is similar across occupa-
tions however. The typical trainee spends most of his training time watcning
others do the job or being shown the job by a supervisor. Roughly, equal
amounts of time are spent in each, Iaformal training by co-workers is tne
next most important factor, and formal trairing provided by specialized
training personnel accounts for only 5 to 10 percent of the time the new hire
1s enygaged in a training activity,

The fifth row of the table summarizes this inforination 1nto an estinate
of 1nvestment 1n training during the first 3 months on the irb., The index
values the time that managers, co-workers and the trainee devote to training
and express it in terms of hours of trainee time.¢,3 Training investmnent
for service jobs is estimated to be 130 hours implyiny that the time invested
1n trawning a typical newly hired service worker in the first 3 months is
equal in value to abovt 2. percent (130 hours/520 hours) of that worker's
potential productivity during that period. Investments in training are
cunslaerdviy ureater in other occupations. Retail (anc service sector) sales
an’ blue collar jobs have a mean index of 185 and 200 hours respectively or
35-38 percent of the new employee's potential productivity., Clerical jobs
typically required the equivalent of about 300 hours of training or about 45
percent of the new worker's potent.al output. Professional, managerial, and
nonretail sales workers required the equivalent of abcut 300 hours of
on-the-job training or nearly 60 percent of the new worker's poten‘ial
output.
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TABLE 2.1

BY
UCCUPATION

TRAINING AND PRODUCTIVITY GRUWTH OF TYPICAL NEW EMPLUYEES

Sales

Profes-  Mana- not Retarl Blue
. sional geral Retail  Sales Clerical  Collar  Service
Hours Spent in Training 1n First 3 Months
Watching others do the job 6U. 0 6b5.U 82.8 39,2 50.4 48.1 3¢.7
Formal training programs 9.1 12.1 23.9 8.2 15.5 9.1 5.7
Informal training by management 76.6 80.4 1.8 48.5 54.6 49,3 3b.1
Informal training by co-workers 31.8 23445 33.6 23.Y 26.2 6.8 16.7
Investment in Training Time 293 295 350 185 235 200 130
Weeks to become fully trained 1f
o no previous experience 11.1 13.4 9.2 6.5 6.7 9.0 3.4
'
w Increase in Reported Productivity (%)
Betw., first 2 wks. & next 10 wks. 28 32 50 3u 40 32 28
Betw. first 3 mo. & end of year 2 38 33 36 25 32 23 17
New Hire Productivity Penality as a % of
Productivity cf Wkr. with 2 Yrs. Tenure
Literal assumptions 69 69 74 5 60 50 39
Conservative assumptions 58 56 59 44 50 42 33
Ultraconservative assumptions 43 43 43 32 37 30 23
Increase in Real Wage in First 2 yrs. (%) 5.0 7.7 22.6 9.7 11.5 11.5 3.7
Numher of cases g5 112 76 203 4?29 64y 334

NOTE: Sample 1s limited to jobs for which al' the necessary questions on wage rates, training time, and

vroductivity were answered.
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The sixth row of the table reports the geometric mean of the answers to
the yuestion "How many weeks does it take for a new empluyee hired for this
position tr pecome fully trained and qualified if he or she '.as no previous
experience in this job put has the necessary school-provided training?"
Service jobs are reported tu require an average of only 3-4 weeks of train-
ing, retail sales, and clerical jobs slightly under 7 weeks and professional -
and managerial jobs over 10 weeks.4

Tnis training seems to have the hoped for result of increasing the pro-
ductivity of the new employees., The survey isked the employer (or in larger
firms the immediate supervisor) to report sn the productivity of tne typical
1individual hired in the job after 2 weeks, 12 weeks, and at the end of 2 years
at the firm.5 The reported productivity of new employees increases quite
rapidly (by roughly one-third) during the first month or so at the firm (see
row 7). Despite the much greater time interval, the percentage increases -
petween the first quarter and the end of the second year (see row craft) are
smaller than those during the earlier period for blue-collar, service, cleri-

.-

.al, and sales jobs. For these occupations, training investments and learring
by doing sean to be larye in the first few months on the job but diminish
ravidly thereafter. In the higher level, manageria' ana professional jobs
reported increases in productivity are larger be.wcen the 3d and 24th month
than in une 1st faw months. This reflects the more prolonged training per-
1cd for these occupations, The occupation that devotes the least time to
traininyg--the service occupation--is also the occupation with the smallest
increase in productivity with tenure. The reported prodictivity of service
workers improves an averaye of 28 percent in the first month or so and a
further 17 perce’t in the next <1 months. Occupations for which a lot of tinz
is devoted to irainirng i the first 3 months--nonretail sales workers, N
professiotals, clerical workers, and managers--also seem to have larger than

averace increases in reported productivity as the worker gains in tenure.

Clerical workers, for instance, are i1 .ported to be improving their

productivity by 40 percent in the first month or so and by an additional 32

rercent by the end of the second year on the job.

One of the consequences of he heavy investments in the training of new

Pres 1s that new employees make significantly smaller contributions to the
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firm's current output than workers who have been with the firm for a couple of
years or more. The time specifically devoted to formal and informal training
activities is not the only penalty incurred when a new empluyee is hired. In
most jobs, skills are developed and refined through practice. Learning by

doing as it is calied may not actually involve spending time away from a dir-

.

ectly productive activity., It is costly, nevertheless, for new workers are
less productive than experienced workers. Thus the productivity penalty when
a new worker is hired has two components: training irvestments and the 1ower

et

-

productivity of the new worker and the time required to raisiny the new work-
er's productivity.

Estimates of the short-run productivity penalty when a new worker is
hired are presented in the ninth row of the table. This figure is one minus
the productivity net of training cost of a typical new hire (see equation (12)
on page 1-17). This number provides a rough guide to the magnitude of the
adjustment costs associated with expunsions carried out by hiring additional
workers rather than by scheduling extra hours., We saw in the previous chapter
that the other major component of adjustment costs--recruitment and se.ection
costs--tend to anount to only about 1 percent of a year's output by an exper-
1enced worker. The new hire productivity penalty is much larger. During just
the first 3 months, it is equivalent in value for services workers to an aver-
aye of about 1 month's output by an experienced worker. For professional,
managerial, and salespersons outside tne retail and service sec or, the pen-
alty averayes about 1.65 months of output by experienced workers. The larye
magnitude of these costs helps explain why employers tend to hire new em-
ployees only when the increase in demand is perceived to be long lasting.

Establyshment Size

Tne relationship between establishment size and tra.ning 1S curvilinear

(see table 2.2). The very largest and very smallest (10 or fewer employees) i
establishments invest the greatest amount of time in training. The very

smallest establishments 1nvest 43 percent of & new uire's potential pro- '
ductivity (224 hours) during the first 3 months in training, whereas the next

largest size category (11-50 employees) invests only 35 percent of %iie new

hire's time. Those vith more than 200 employees invest 48 percent of the new
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TABLE 2.2

TKAINING AND PRODUCTIVITY GRUWTH OF TYPICAL NEW EMPLUYEE

BY
ESTABLISHMENT SIZE 1

0-10 11-50 51-200 201+
Hours Spent in Training -
in First 3 Months
Watching others do the job 48,7 45.4 48.3 55.4
“ormal  a'ning programs 11.8 7.4 9.2 17.0
Intc . 31 training by management 59.1 44,4 52.8 48.0
Informa! training by coworkers 23.3 24,3 27.5 .4
Investiment in Trainino Time 224 1835 213 248
weeks to become fully trained if -
no nrevious experience 8.1 6.4 6.1 8.3
‘ucrease in Reported Productivity (%)
Betw. first 2 wks. & next 10 wks, 29 33 37 49
etw. first 3 mos. & end of year 2 26 24 26 34
New Hire Productivity Perality as & % of
Productivity of Wkr with 2 Yrs. lenure
Lyberal assumptions .55 .50 .55 .61
Conservative assumptions .46 .42 .46 +5l1
Ultraconservative assumptirns .34 .3V .34 .37
Increase in Real Wage in
First 2 Yrs. (%) 12.1 7.3 8.7 9.6
Number of cases 792 678 296 123

NUTE: Sample is limited to jobs for whicn all the necessa’y questions on wage
rates, training time, and productivity were answered.
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hire's tune in training, The curvilinearity remains when other determinants
of trainming are controlied. Reflectinyg the pattern of investment 1n training,
waye 1ncreases also exhibit a curvili 'r pattern being bigyer 1n the very

smallest and very laryest establishm..: >.

Reported increases in productivity do not, however, have a curvilinear
pattern. Rather there is a consistent tendency for the reported 1ncreases 1n
productivity to be laryer at the laryer establishments. The very sinallest
¢.tablishnents report a 29 percent productivity increase in the first few
months and an additional 26 percent increase by the end of the second year.
“he largest establisnments report a 49 percent increase in the first few
months and a 34 percent increase during the next 21 months. Such a dramatic
contrast between the pattern of training investments (input) and training
outcomes is unusual. The relationship between training investment measured in
time units, I, (line 5 of tables 2.1-2.7 and returns to that investment, #P,

(line 7 or line 8) is descritad by--
(1) A#p = rtQtI

where
r¢ is the rate of return to training of siayers, and
8¢ 1s the opportunity cost of tiuse devoted to training.

The lower P/1 of tiny establishments implies that either they nave a lower

re or a lower Bt. It is unlikely that tiny establishments have lower

iy for they have higher turrover and poorer access to capital markets, Th:
probable explanation of their smallA#P/I 3> a lower opportunity cost of time
devoted to training. Upportuni.y costs are probably lower because small
establishments are unable to sucead the risk of stocastic demand as weli as
iarger establishments and so must typically oper>%e with a higher ratio of
capacity (staff on hand) to demand (staff interacting with a customer or
engaged in production). Scheduling of training is also probably mor~ flexible
€0 training can be done during periods of slack '«r" whei opportunity costs

are low,

_austry
Industry has a major impact on investmernts ir training (see table 2.3).
Mining (primarly coel mining in this sample), retail, and construction em-
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TABLE 2.

3

TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES

8Y
INDUSTRY
Trans. Whole- Other

Typlcal New Emylcyees Minlng Corst. Manu f. Utll1tles szle Retall Flnance Service
Hours Spent In Tre.ning In First 3 Months

Watching others do the job 66.2 47.7 53.0 51.2 551 3€.2 16.5 49,6
Formal tralning progranms 10.5 3.2 10.9 3.9 14.7 5.7 19.8 12.5
Informzl tralning by management 31.8 47.2 52.8 47.3 56.0 50.0 59.3 54.3
Informal tralning by co-workers 16.5 20.2 32.4 25.4 28.3 22.6 33.3 21.8
I nvestmant In Tralnlng Time 163 180 25 189 248 175 309 214
Weeks to become fully tralned !y

no previous experlence 3.4 11.6 8.8 6.7 3.3 5.8 9.9 6.5

I ncrease In Reported Productlvity (%)

Betw. flrst 2 wks. & next 10 wks. 13 21 43 32 41 31 45 3
Betw. first 2 mos. o« end of year 2 13 21 27 217 31 23 39 25
New Hlre Productlvity Penallty as a § of

Productlvity of Wkr with 2 Yrs. Tenure

Liberal assumptlons .40 48 56 52 60 49 70 54
Conservative assumptiurns .28 39 47 44 50 42 57 45
Ul+raconservative assumptlons .21 29 34 32 36 30 41 33
Increase In Real Wage 11 Flrst 2 Yrs (%) 2.1 8.3 10.9 9.6 1€.2 8.3 Q.7 9.4
Number of cases 36 140 247 15 186 596 130 480

NOTE: Sample Is IImlted to jobs for which all the necessary questlons on wage rates, tralning time, and productivity were

answered.
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BEC: CObA VAVITSBIE

employers give their new employees the least training. In mining and retail
jobs, the explanation seemns to be that little training is required. [t was
reported that a worker with no previcus experience would become fully trained
and qualified in only 2.4 weeks in mining and only 5.8 weeks in retail jobs.
Construction workers require 11.6 weeks to become trained, <o the small in-
vestment by their employers reflect the fact that most new hires already have
been trained on previous jobs. The industries thet offer the greatest amount
of traininy are financial services, wholesale, and manufacturing. The indus-
tries that offer the greatest amount of training also seem to experience the
largest increase productivity over the course of the first months and years on
the job. The impact of industry on training when occupation and other charac-

teristics of the job and worker are controlled will be examined in a later
section.

Relevant Work Experience

The impact of previous relevant exoerience on traininy requirements is
outlined 1n table 2.4. For those with less than 1 year of previous relevant
experience, traininy investment is 45 percent of the new hire's potential
productivity. When the new hire has 10 years of previous relevant experience,
training investment averages 29 percent of potential productivity. This oc-
curs in the face of & strong tendency for the jobs obtained by those with a
great deal of relevant experience to be jobs that require a considerably
longer training period. Clearly, when employers fill a job that requires a
great deal of training of worker with no previous experience, they tend to
give nreference to candidates that because of their previous experience are
less costly to train. Note also that jobs filled by new hires with greater
previous relevant experience tend to pay better (see line 10).

The pattern of productivity and wage increase follow the pattern of in-
vestment, Those with the least experience start out considerably less pro-
ductive, cut their productivity grows frecm this lower base at a faster rate.
Their woge rates start lower but rise faster., The newx hires with more than 10
years of prerious experience, start ou. more productive and being paid high-
er wages. Their productivity rises pbut at slower rates, and they receive no
increase in their real wages.6
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TABLE 2.4
TRAINING AND PRODUCTIVITY GROWTH CF T"PICAL NEW EMPLUYEES
BY
PREVIOUS RELEVANT EXPERIENCE
Under Mcre
1 1-3 3-5 5-10 Than 10
Typical New Employees None Year Years Years Years Years
Hours Spent in Training in First 3 Months
Watching others do the job 49,5 R3.8 47,0 39.3 43.6 35.4
Formal training programs 11.0 11.2 5.2 11.4 11.1 4,9
Informal training by managenment 51.7 60.9 47,0 43.9 56.7 41.6
Informal i‘raining by coworkers 26.9 27.1 24.1 19.5 21.2 18.7
Investment in Training Time 22C 242 185 171 203 149
Weeks to become fully trained if
no previous experience 6.3 7.0 6.7 9.1 8.6 11.1
Ej Increase in Reported Pruductivity (%)
< Betw. first 2 wks. & next 10 wks. 37 35 27 29 29 29
Betw. first 3 mos. & end of year 2 30 2y 21 19 21 ¢l
New Hire Productivity Penality /s a % of
Productivity o. Wkr with 2 Yrs. Tenure
Liberal assumptions +50 .60 W48 48 51 45
Conservative assumptions .47 .50 .40 40 43 38
Ultraconservative assumptions .34 +36 29 29 NY4 27
Wage Rate
Current waye $ 4.66 5.05 5.62 6.91 6.42 7.90
Increase 1n real wage 13.9 10.8 8.2 4,7 4,7 0.0
Number of cases 699 382 404 124 193 96
NOTE: Sample is limited to jobs for which all the necessary questions on wage rates, training time,
and oroductivity were answered.
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Age

The association between traininy received and the age of the new hire 1s
described 1n table 2.5. Tne relationsrip 1s curvil.near, It 1s the 25-29-
year-old age group that obtains Jobs offeriny the yreatest amount of traininy
to typical new hires--235 hours. Teenagers typically take jobs requiring
about 2Ub hours, and thuse workers over 40 typically take jobs requiriny the
least training--156 hours., Productivity growth and wage increases seens to
follow on an irregular pattern that is rouyhly curvilinear with a peak 1n the
20-24 age yroup. The average wage of a worker with 2 years of tenure in the
finn is curvilinearly related to age with the peak in the 23-3Y age bracket.

Schooling: Type and Amount

The relationship becween type and amount of schooling of the new hire and
the on-thé—}ob training typically received by the typical wcrker is explored
in table 2.6. WYne would expect schooliny to be positively related to the rate
at which i new hire can learn new skills, This leads one to hypothesize that
employers will tend to select the petter educatea job applicants for jubs *hat
require a great deal of training. When the job being filled will require a
great deal of training 1f the new hire ras n¢ experience, we wouid also expect
employers to attempt to reduce training costs by giving preference to the
yraduates uf relevant vocational training programs.

Both of these hypothece> are supported by the data. People with more
schooiiny and with a vocational component to their £ i00ling take jobs that
have lonyer training periods for inexperienced workers and that offer more
intensive training during the first 3 months on the job. High school drop-
outs with no vocational training typically get jobs in which training invest-
ments in the first 3 months are only 22 percent of the new hire's potential
prod-ctivity, Graduating from high school raises training to 38 percent of
the new hire's potential productivity. Getting vocational training in high
school raises training to 47 percent of potential productivity and vocational
education at a 2-year college or technical institute raises it further to 52
percent. College yraduates with a liberal arts degroc get only sliynhtly more
training--54 percent of tneir potential productivity. College yraduates wno

«ay




TABLE 2.%
TRAINING AND PRUDUCTIVITY OF TYPICAL NEW EMPLOYEES
BY AGE
Typical New Employees 16-19 20-24 25-29 2G-39 40+

Hours Spent in Training in First 3 Months '
Watching others du the job 43.7 52.6 52.0 45,5 38.9
Formal training programs w.Y 7.8 17.2 12.1 2.9
Informal training by management 54,7 52.8 58.4 45.9 42.3
Informal training by coworkers 23.8 29.4 23.1 23.3 20.4
Investment in Training Time 206 220 235 192 126
Weeks to become fully trained if

no prev,ous experience 5.6 7.4 7.4 8.2 7.0
Increase in Reported Productivity (%)
Betw. first 2 wks. & next 10 wks. 33 38 30 31 28
Betw, first 3 mos. & end of year ¢ 27 2Y 24 23 23
New Hire Productivity Penality as a % of
Productivity of Wkr with 2 Yrs, Tenure
Liberal assuinptions 53 57 56 51 46
Conservative assumptions 45 47 46 42 39
Ul traconservative assumptions 33 34 34 32 28
Wage Rate
Current wage $ 4.12 5.25 5.84 6.20 5.80
Increase in rcal waye 11.8 12.1 9.3 7.5 3.6
Number of cases 346 2 409 332 229

and productivity were answered,
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TABLE 2.6

TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES

BY
SCHOCL ING
]
LT 12 12 13-15 16+
No No No No

Typlcal New cmployees Voc Ed Voc Ed Yoc Ed Voc Ed Voc Ed Yoc Ed Voc Ed Voc Ed
Hours Spent In Tralning In Flrst 3 Months
Watchlng others do the job 30.2 25.6 56.4 45.6 61.3 49.0 84 67.1
Formal tralning programs 4.5 5.4 17.3 7.3 19.3 15.7 10.7 8.3
Informal tralning by management 40.0 31.6 53.4 54.0 62.4 51.7 68.7 68.9
Informal + ' - by co-workers 23.8 17.” 3.3 23.5 26.4 23.8 27.1 23.9
|nvestment In Tralning Time 158 116 246 199 269  226.5 293 279
Weeks to become fully 4ralned It

no- prevjous experlence 6.5 4.2 27 6.3 11.1 7.3 12.4 11.3
Increase In Repcrted Productlvity (%)
Betw. flrst 2 wks. & next 10 wks. 33 24 78 35 34 38 35 37
Botw. first 3 mo. & end of year 2 33 1?7 28 24 28 30 33 41
lew Plre Productlvity Penallty as a § of
Productlvity of Wkr with 2 Yrs. Tenure
Llberal assumptlons 51 36 58 52 63 58 68 ¢
Conservatlve assumptlone 45 3 48 44 51 48 54 58
Ul traconservative assumptions 4% 31 48 44 59 48 54 58
Wage Rare
Current wags $ 4.20 4,26 5.68 5.16 6.19 5.35 7.65 5.317
Increase In rea! wage 17.1 9.2 11.3 8.7 10.6 13.6 8.9 1.9
Number of cases 46 154 284 823 134 205 47 105

NOTE: Sample Is IImlted to Jobs for which all the necessary questlons on wage rates, tralning tlme, and producilvity were
zZihswored.
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roncertrated on vocational subjects such as engineeriny or business receive
the yreatest amount of on-the-job training--56 percent of a much higher
potential productivity.

Productivity growth with tenure seems to be greatest in jobs normally
filled by workers with many ycars of schooling. Although productivity
increases for vocational program graduates with 12 or more years of schooling
arg respectable, yraduates of nonvocational programs generally had slightly
higher rates of productivity increase despite theilr somewndu smailer amounts
of training investment. The productivity of vocational program graduates
pfébab]y grows more slowly because they start from a higher base. Evidence
ng}their starting from a higher base is pro* ‘ad by the higuher wage rates
théy are able to command. Graduates of high school vocational programs enter
J0bé with 10 percent higher wage rates than high schiol ygraduates that did not
sﬁétia]izé.' For those with 13-15 years of schooling, the wage premium for
vocational training is 16 percent. College graduates with degrees in enyi-
neering, business, or some other vocational supject receive a 41 percent
higher waye than 1iberal arts yraduates.

2.3 The Deteiminants of Training

The amount of training that is provided to typical new hires is influ-
enced by the character of the Job and the firm. Two different indicators of
training investment are analyzed in a multivariate framework. The answer to
the question; "How many weeks does it take for a new employee hired for the
position to become fully trained and qualified if he or she has no previous
experience in this job but has the necessary school-provided training?" is the
first indicator studied. The second is an estimate of the value of the time
devoted to training during the first 3 months vr a worker's tenure at a firm.
Table 2.7 presents the results of the regressions predicting the logarithm of
the two measures of training investment. Multiplying a ccefficient by 100
gives an estimate of the percentage impact of a right-hand side variable.

Both of the measures of training analyzed are indicators of the resource
cost of training a particular individual and not of the learning that has oc-
curred as a result of the training. Factors that raise the payoff to train-
iny could be expected to increase both the cost of training (input) and the
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TABLE 2.7

THE DETERMINANTS OF THE TRAINING OF THE TYPICAL NEW HIRE

Log Training

Log Weeks to Intensity

Become Fully in First
Characteristics Trained 3 Months
Job Characteristics
Importance of vocational education 413  (4.06) 366 (b.5)
Specitic vocational preparation 020 (.7) 017 E .6g
General educational requirenents 257 (3.8) .051 .8
Clericul -. 505 (4.4) .257 (2.3)
Professional -.519  (3.0) 093 ( .H)
Managerial -.327  (1.9) -.083 ( .5)
Service -.524  (5.1) L0260  ( .3)
Craft 042 ( .4) 029 ( .3)
Loy cost of machine 080  (4.4) 059 (3.3)
Hours per week 013 (3.7) 019 (5.6)
Temporary job -.287  (3.3) -.290  (3.7)
Piece rate or comniss.on 057 ( .4) -.170 (1.2
Partial incentive 081 ( .8) 091 (WY
Trainee Characteristics
Proportion under 25 -.041 ( .3) 401 (3-3)
Proportion union 078 ( .6) -.074 ( .6)
Propor °n construction union -.038 ( .1) -.372  (1.4)
Employer Characteristics
Log establishment employmnent -.133  (1.7) =171 (2.3)
Log employment squared 018  (1.7) 029  (2.8)
Loy ratio fi.rm/establishment employment -0l ( .7) .05  (2.5)
Proportion white ¢- 1z, 418  (4.0) 452 (4.3)
Proportics craft .830  (6.2) .287  (2.2)
Sales ygrowth last 2 years -.873  (3.2) 092 ( .4)
Sales ygrowth last 2 yea™s if positive 926 (3.0) =070 ( .2)
Market Characteristics
Hard-to-find reliable unskilled workers J09  (1.4) 214 (2.8)
.oy alter employers using sane skills -.016  ( .9) -.083  (2.Y9)
Log labor market size -.002 (.1) 038  (1.7)
Standard error of estimate 1.468 1.348
R squared .202 .159

NOTE: The models alsc contained dummies for industry (construction-mining, manu-
facturing, transportations-utilities, finance-services), the local unemployment
rate, the growtn rate of employment in the labor market, and the proportion of
all jobs that are part-time. T-statistics are in parentheses to the right of

Q@ the coefticient,
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learning (output) that results. A reduction in the cost of traininy because
the workers hired are fast learners, or the firm has developed an especially
effective method of training, can be expected to i1nduce the firm to set mygher
learning objectives. Either the goais for the level of skill to be achieved
will be raised, or the minimum hiriny standards for previous experience in the
field (and ertry-level wages) will be lowered. Cost reductions of this type
have an ambiguous effect cn the time that is devoted to training, If tne
firm's response to such a cost reduction is to increase its (earning objec-
tives only slightly, an increase in the efficiency of training will lower both
the time and money cost of training ar iniividual. If, however, the firm's
resporise to its being 20 percent more efficient at teaching ski1lls 1s to raise
1ts learning objective by more than 20 percent, the cost of training new hires
would yo up. In tne first case, demand for training is inelastic; in the sec-
ond case, it is elastic,

Under certain assumptions, the elasticity of demand for training can be
calculated by observing the degree to which training rises when the typical
weekly hours of the job increase. When such a calculation is perfonned, de-
@mand turns out to be inelastic. Fimms that are 20 percent more efficient at
teaching a skill do try to teach more, but they do not increase their learning
objectives by the full 20 percent. As a result, firms that are particularly
efficient at training can and in fact do spend less time on the activity than
firms of only average efficiency. One way a firm can be particularly effic-
ient at training is by niring fast learners and already trained and exper-
ienced workers. An inelastic demand for training implies that firms which are
unable to recruit fast learners will typically have to devote more time to
training, The study finds support for this prediction because the firms that
hired many workers under the age of 25 and reported that reliable unskillea
workers were hard to find did indeed sperd more time training their workers
than other firms.

The vther determinants of training included in the model are 1ndicators
of demand for and the payoff to training (not indicators of cost), so the
estimate. apact of a variable on training cost will generally be a reasdnable
proxy for its impact on learning as well. Wnhen one looks across jobs rather
than across the occupants of a particular job, theory and the empirical work
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of others predict that on-the-job training is complementary with capital,

complementary with the skiil level of other workers in the firm, and comple-

mentary with previous general and occupationally specific tiraining of new

hires. All of these hypotheses are supported. HWorkers who use expensive

machinery typically receive a greater amount of training than other workers.

The skill level of other workers seems to have a positive affect on training.

Evidence of this is the large positive effects on the amount of training of i
workers at a firm that nhas many craftsworkers and/or many white-collar work-

ers. . |

Jobs for which previous school-provided vocational training is important

|
in selecting new hires tend to involve much more training on-the-joo than jobs

for which previous school-provided training is not important, Jobs that are

considered to require an extensive general educational background also typi-

cally involve lonyer periods of on-the-job training, These results imply that |
students who take more years of schooling and who obtain vocational traininy |
typically find jobs that offer greater on-the-job training as well. HWhen they
are filling jobs that require a great deal of training, employers are pariic-

ularly interested in hiring applicants with a strong educationai background.

The expected number of hours tne new hire is likely to be working at the
firm positively impacts training., Temporary jobs offer significantly less
training. Full-time jobs offer more. One would expect turnover to be higher
in a position in which many other local employers could make use of the skills
required. As expecteu, such jobs offered less training.

The size of an establishment effects the amount of time that is devoted
to training., Large firms and very small firmns spend the greatest amount of
time training new employees. Two offsetting effects account for this: (1)
large astablishinents have low turnover, which raises the payoff to t-aining

~

and therefore the level of training, and (2) in establishments with on'y a few
employees, fewer opport: ‘ities for specialization exist so empluyees must be
tavght a broader range of skills, These two effects increase the payoff to
training. Periods of slack activity (e.g., no one in the store) a:e probably
more frequent in these very small establishments. Duriny slack periods, the
opportunity cust of time devoted to training is probably quite Tow This can
be expected to increase the time devoted to training.
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NUTES

1. In tne bulk of the sample, the respondent was the owner/mdanager of the
establishment. In larye oryganizations, the primary respondent was the person
1n charge of hiring, generally the personnel officer. When the primary re-
spondent was unable to answer a question, he or she was asked if someone else
in the organization would have the information and that part of the interview
was completed with this other official. Other respondents were: controliers,
wage and salary administrators, and line supervisors (for questions about a
particular recent hire).

2. Our employer respondents reported that workers with 2 years of tenure 1n
the job averaged between 22 and 50 percent (depending on accupation and other
worker characteristics) more procuctivity than new hires during their first 2
months on the jub. This ratio was calculated for each job/worker category and
used to place a4 relative value on co-worker time devoted to training. The
management staff members who provide formal and informal training were assumed
to be paid 1.5 times the wage of co-workers., Formal trainirg involves both
the trainer and trainee's time. Sometimes t ‘- one-on-one and sometines
training is done in yroups. It was assunea that the average ratio of trainees
to trainers was two and that the value of the trainer's time (1ncluding
materials cost of training) was twice the wage of a co-worker with 2 years of
tenure. When supervisors and co-workers are ygiving informal training to a new
employee, the trainee 1s alinost invariably directly involved in a production
activity. Emnployers report that for informal training, the trainees are
typically as productive while beiny trained as they are when working alone,
Consequently, informal training is assumed to involve only the investment of
the trainer's time. Thus in units of co-worker time, the value of trainer
time 1s 1.5 (1nformal trainirg time by managers) plus formal training tine
plus co-worker training time. Trainer time is then added to trainee time to
get total 1nvestment equals time watching others plus formal training time
plus (ratto of reported productivity of experienced [2 yrs] and inexperienced
employees) (trainer time). The use of the ratio to estimate the relative
productivity implicitly involves an assumption that the productivity reports
received from employers are a proportional transformation of true productivity
plus a random error. The unknown factor of proportionality can pe different
for every job, every firm, and every respondent, but a single respondent al-
ways uses the :ame proportionality factor when answering our questions. If
alternatively 1t was assumed that these reports exagerate the rate of growth
of productivity with tenure by a factor of 2, estimates of training investment
would be 15 percent Yower. Comparisons across occupations or of new hires
with different qualifications would not change appreciably.

3. The Becker-Mince~ definition of investment in on-the-job traininy 1s the
difterence between tie new hire's productivity net of traininyg costs in a job
that of fers learning opportunities and that same worker's wdge in an alter-
native job that results in no learning or training. Investment in trainiy
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time as defined 1n note two ccrresponds to the Becker-Mincer definmition 1f 1t
15 assuned that the alternative no training wage is equal to the worker's
ayerage productivity during the first 3 months of enployment, 1f, inctead, 1t
was assumed that the alternative {o training wage was eqgual to reported pro-
dictaivaty during the fairst 2 weeks, estimates of training i1nvestment would be
15-26 percent higher.

4, If the arithretic mean were beiny reported, these numbers would be
considerably larger. Nevertheless,these numbers seen low, especially for
protessional and manaygerial Jobs.

5. The interview yuestions about the productivity of recently hired employees
were intended to provide indicavors of tre relative productivity of one worker
at different points in time or two different workers in the identical job.
They do not attempt to measure productivity in any absolute serSe and, there-
fore, are not comparable across firms. Many of the uses made of these data
only require that the index be correlated with true productivity. Estimates
of the maygnitude of training investments that combine time inputs of other
staft with the lower prcductivity of the trainee require an assumption that
the index is cardinal and a prcportional transformation of true productivity
plus a random error. The questions asking for a rating of the productivity of
particular workers have remarkably low-nonresponse rates. Only 4.4 percent of
respondents asked about a particular new hire's productivity during the first
2 weeks responded with a "don't know" or refused to answer. Comparably de-
fined nonresponse rates fcr other questions were 8,2 percent for previous
relevant experience, 3.7 percent for age, 6.7 percent for education, 8.6 per-
cent for time spent in informal training by supervisor, and 5.7 percent for a
three-question sequence from which starting wage rate is calculated. The
low-nonresponse rate implies that our respondents felt that they were cap-
aple of making such judgients and augur well for the yuality of the data that
results,

6. If employer reports of a worker's productivity are equal to an unknown
constant times the worker's true maryginal product plus a random errcr, per-
centage differences in cell means of the productivity index can be interpreted
as unbiased estimators of percentage differences in true productivity, If the
variations in the productivity scores assigned by supervisors exaygerate the
proportionate variations in the true productivity, our estimates of percentaye
1mpacts of recruitment scurce on productivity will be biased upward. Even
though it is possible for a worker's true productivity to be reyative, the
scale was defined as having a lower limit of zero. Floors and ceilings on a
scale typically cause measurement er-~ors to be negatively correlated with the
true viiue. If this were the case, the result would be an understatement of
percentage differences between the productivity of new hires and workers who
have been longer at the firm. In our view, this latter type of bias 15 more
likely than the former,
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3.0 IMPACTS OF TRAINING
John Bishop

3.1 Impact of Training on Worker Productivity

New employees experience tic increases in proauctivity in the first 2
years of employment at a firm. 4 part of this productivity increase is due to
learning by doing and would occur even if no formal or inform2l training is
provided, Formal and informal training 1s responsible for a major portion of
the productivity growth, however. What is the rate of return to these
conscious efforts to train new employees? Which training methods are most
effective?

The 1982 National Employer Survey distinguished four different types of
employer-provided training: (1) formal traini.ig (provided by a training
professional), (2) time spent watching others do the job, (3) informal
on-the-job trairing by supervisors, and (4) informal on-the-job training by
co-workers. The impact of each of these distinct training activities on
productivity growth during the first 2 years on the job for typical new
employees was estimated by including reports of hours typically spent on each
activity during the first 3 months in models predicting rates of productivity
growth, Since diminishing returns are to be expected, the square of the total
cost of training was included in the model. Productivity growth during the
first 2 years was defined in 2 different ways: the absolute change n
productivity on a 0-160 scale and the log of the productivity growth ratio.

The measures of time spent in specific training activities in the first 3
months on the job are thus really measures of training intensity ratner than
of aggregate traii.ing investment during the first Zz years on the job. Con-
sequently, the reported required length of training--the log of the weeks
before a new employee becomes fully traired and qualified--was also included
in the model. A full set of contrels for job, occupation, and firm character-
istics was included in each model. The control variables used vere almost

identical to the independent variables used in table 2.7.

The results of the logarithmic regressions are repo”ced in table 2.1. The
linear regressions are reported in table 3.2. In botnh mudels, the coefficient
on the sguare term is negative and statistically signif ant indicating that

3-1

oy




-

TABLE 3.:

MARGINAL RATES OF RETURN TO TRAINING
CURING FIRST TWO YEARS

(logarithmic model)

i I iMarginal Rate of Return when
: I Assumed CostlTraining Intensity Is:
I (100s of hrs.)| Factor 1100 hrs/Qi300 hrs/QioUU Nrs/u

Type of Training

Formal Training J122%** (2.78) 1.8 33% 11 -12

Watching Others L143%** (7.03) .82 108 85 63

informal 0JT by J130*** (3.83) 1.5 47 24 1
Manigement

Informal 0JT by L133%**(4,48) 1.0 77 55 32
Coworkers

Total Training -.0085** (2.25)
Squared

Length of Train-  .066*** (6.08) 44 15 9
ing (log)

R Squared .189

Standard Error .59

NOTE: Column one reports a regression predicting the change in the log of
productivity report +5 which, except for the hours of training activity
variables reported in this table, is in all other respects identical to the
regressions reported in column two of Table 2.7. The derivation of the
assumed cost factors is discussed in note two of chapter 2. Marginal rates of
return are calculated assuming that an hour increase in a particular training
activity during the first quarter correspunds to a 3-hour increase in that
activity during the full 2-year period. Training intensity during the first
quarter has an arithmetic mean of 149 and a geometric mean of 100.

* significant at the 10% level  (two-sided)
**  significant at the 5% level (two-sided)
***  significant at the 1% level (two-sided)
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TABLE 3.2

MARGINAL RATLS OF RETURN TO TRAINING
DURING FIRST TWO YEARS

(Tinear model)

] | Marginal Rate of Return when

|
| | Assumed Costl Training Intensity Is: .
Type of Training 1(100's of hrs)l __ Factor 1100 hrs/Q1300_hrs/QI500 7570 |
Formal Training 3.18 (1.86) 1.8 8% -4 -17
Watching Others 3.98%** (5,02) .8 35 23 11
Informal 0JT by 5.27*** (3.98) 1.5 23 10 -2.5
Management
Informal 0JT by 5.48%** (4.74) 1.0 39 27 14
Coworkers
Total Training -.38%** (2.58)
Squared
Length of Train-  2.48*** (5.88) 21 7 4
ing (log)
R Squared 156
Standard Error 23.2

NOTE: Column one reports a regression predicting tne change in the log of
productivity report +5 which, except for the hours of training activity
variables reported in this table, is in all other respects identical to the
regressions reported in column two of Table 2.7. The derivation of the
assumed cost factors is discussed in note two of Chapter 2. Marginal rates of
return are calculated assuming that an hour increase in a particular trairing
activity during the first quarter corresponds to a 3-hour increase in that
activity during the full 2-year period. Training intensity during the first
quarter has an arithmetic mean of 149 and a geometric mean of 100.

*  significant at the 10% level  (two-sided) ‘
**  significant at the 5% level (two-sided) H
***  significant at the 1% level (two-sided) -
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there are diminishing returns to training intensity, When the sauare of total
training intensity is included in the model, all four of the linear terms for
a particular form of training have positive and statistically significant
effects on productivity growth., The effecl of training intensity on produc-
tivity is quite large. An increase in any of the training activities from

0 to 100 raises the worker's productivity by 13 to 15 percent in the lcgarith-
mic models and by 4 to 6.6 percent in the lTinear models. Clearly when train-
ing intensity is jow, inrcreases in its intensity will produce large increases
in a worker's productivity,

The impacts of each type of trainina’are remarkably similar. This was not
anticipated for some forms of training (e.g., formai training) have much
higher hourly costs than others (e.g., waiching others do the work), and this
was expected to result in the more expensive forms of training having larger
impacts on productivity than the cheaper forms. Our estimat2s of the hourly
cost of each type of training (measured in the units of productivity of a
worker with 2 years of tenure on the job is given in the second column of
table 3.1 and 2.2.1 Watching others do the work and reading manuals is the
ledast costly forim of training because it iavolves only the new hire's time,
the opportunity cost of which is low. It does not require the time of
experienced workers and supervisors. Formal training is assumed to be the
most expensive because it requires the time of both the trainee and the
trainer. The cost of informal training by supervisors and co-workers lies
betwern these two extremes because the trainee is engaged in proiuction, !
only the tim2 of the supervisor and co-worker must be charged off as a cost of
training. Given these estimates of the relative costs of different forms of
training, the results presented in column one imply that informal training has
higher rates of return than formal training. A further implication is that
within the informal training category, the highest rates of return are to
co-worker training and to training yourself through reading and ohserva-
tion.Z

[Tlustrative estimates of marginal rates of return for each form of
training are reported in columns three, four, and five. Because *he period
for which training intensity is measdr>] is mizh shortar than the period over

which productivity growth is measured, these estimates must be based on a
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maintained assumption about how changes in our measure of training intensity
during the first 3 months relate to changes in total hours in that training

activity over the course of the rest of the 2-year period. It was assumed

that a unit increase in a training activity during the first 2 monc.s was

associated with a further 2-unit increase in that training activity during the

rest of the 2-year period. This assumption lowers the calculated rate of ;
return by a factor of 3.3.4

The estimated marginal rates of return diminish as the intensity of
training increases. Tne mean training intensity for the first 3 months
expressed in units of the time of trained workers is 148 hours. As intensity
during the first 3 months rises frem 1G0 hours to 300 hours (double the mean)
and then to 500 hours (more tnan triple the mean), the marginal rate of return
(ROR) for informal OJT by co-workers drops from 34 to 27 and then to 14
percent in the linear model. The linear model's ROR for watching others drops
from 35 to 23 and then 11 percent. The ROR for informal 0JT by supervisors
goes from 23 percen:c to 10 percent and becomes a negative 2.5 percent when
intensity reaches 500 hours in the first 3 months. Formal QJT is estimated to
have a positive marginal rate of return only for ranges of total investment
that are below about 1.7 times the mean. Estimated rates of return calculated
from models based on logarithmic specifications are considerably higher. At
the training intensities that prevail (generally under 200 hours during the
first quarter), marginal rates of return seem to be very high. These marginal
RORs are not adjusted for turnover or obsolescence and are therefore not
directly comparable to the real rates of return to schooling and financial
assets that typically lie in the range from 5 to 10 percent. If all training
investments are specific to the firm and must therefire be written off if
there is turnover, it would require RORs of 30 percent or more to induce the
firm to invest in specific training.

The discussion of table 2.2 suggested that rates of return to training
might be higher at large establishments than small establishments. The
coi .usition of training also changes with establishment size with formal
training becoming more common as size increases. This suggests that rates of
return t2 various types of training probably vary with establishmen* size as
well. o examine these issues, the models were respecified so as to allow for




three-way interactions between training intensity, size, and the share of
training that was formal, watching others, and informal 0JT by a co-worker.
The specification used was the following:

P2yr - Powk = BX + bjL + bpT + b3T2 + bgTxE +

bsT-S + bgT-E*S + u

where X = a vector of control variables
L = logarithm of the required length of training
T = logarithm of training intensity during the first 3 moaths
E = logarithm of (Employment/18.5)
S = g vector of snares of training that are formal, watching

others, and informal GJT by co-workers. The exciuded category
is informal 0JT by managers and supervisors.

szr = Productivity of the typical worker at the end of 2 years
(absolute value in the linear models and logarithmic in
the logarithmic models)

Powk = Productivity of the typical worker during the first 2 weeks

(absolute value in the lear models and the logarithm in the
logarithmic models)

The results of estimating these equations are reporced in table 3.3. A
model that aliows only for interactions between total training and size is
reported in the tirst and third column., The coefficient on size interacted
with training is positive and statiscically significant. The results imply
that at a training incensity of 100 hours the elasticity of productivity with
respect to training is 0.169 at establishments with 19 employees and about
0.19 for companies with 200 employees. The second column of the table reports
a regression that includes both the type of training provided and interactions
between size and training type. The positive and significant coefficient on
interactions between intensity of training and the share that is watching
others do the work or that is part of a formal training program implies that
these forms of training have significantly higher rates of return than 0JT by
supervisors, the excluded training category.

The hypothesis that the size of the establishment differentally effects
the rate of return to specific types of training is tested by including size
times share times log total training interactions in the model. Two of the
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TABLE 3.3

INPACT OF ESTABLISHMCNT SIZE ON
MARGINAL RATES OF RETURN 10 TRAIMING

variable n Linear Model i (ogarithmic #ndel”

Log Length of Training 2.17%e 2.15%* L061*** L060***
(5.2) (5.2) (5.2) (5.6) {5.6)

Log Intenzity of Training .79 .27 -.131** ~.140***
(.4) (.4) (.1; (2.5) (2.6)

Log Training Intensity 5O%** 56* .0326*** 0.313***
Squared (3.0) (2.0) (5.0) (4.7)

Interactions of Log Training
Intensity With:

Log size L39eee A2t L0089*** L0052
(4.7 (2.5) (4.2) (1.2)
Forma® share .21 .028*
(.3) (1.7}
Formal share times log size .65% .0235*
(1.7) (2.3)
Watching others share 1.03** .0441**
(2.0) (2.3)
Watching others share times
log size -84 -.0089
(2.3) (.9)
Co-worker OJT Share .80 .G196
(1.3) {1.2)
Co-worker 0JT Share Times
lLog Size .53 .0158
(1.3) (1.5)
R Squared .149 .156 .180 .189

NOTE: The logarithm of employment in 1981 was deviated from its mean of 2.85 (18.5
employees) before being interacted with other variables. Consequently, the
coefficients on training intensity and training inte.acted with formal share,
watching other share and co-worker 0JT share describe the effects of these variables
for an establishment with about 19 employees.

* significant at the 10% level (two-sided)
**  significant at the 5% level (two-sided)
***  gignificant at the 1% level (two-sided)
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three estimated coefficients on these three-way interact.ons are significant.
As the size of the establishment increases, the payoff to formal training
rises more rapidly than the payoffs to other forms of training. Inctreases in
establishment size also raise the productivity of informal training by co-
workers relative to the payoff to training by supervisors, but the effect is
smaller than it is for formal training. Watching others do tne work seems to
become a less effective learning technique at large companies than at smaller
companies. These results help explain wnhy formal training programs are more
common at large companies than at small companies.

The discussion so far has assumed that the causation runs from training to
productivity growth., It might be argued that when one is examining relation-
ships for a typical worker that firms hiring workers with very low initial
productivity will find it profitable to provide more than average amounts of
training. Consequently, when initial procductivity is nct controlled, there
may bz simultaneity bias in our models. 7o test for such bias we estimated a
structural model of productivity growth using two stage least squares.

The X variables used in estimating the models presented in table 3.1 and
3.2 were divided into two parts: those that theory predicts directly in-
fluence productivity growth and those that which infiuence training intensity,
composition, or length without directly af”~cting rates of productivity growth
conditional on training. The variables in _his latter category were the
number of alternative employers; dummies for industry, growth of employment,
growth of sales, size of establishment, size of firm, and wage rate; dummy for
wage at or below the minimum wage; dummies for no probationary period and log
of length of the probationary period; dummies for not knowing if there is a
probationary period, difficulty of firing after probationary period, seniority
as a basis of layoff, temporary job, and characteristics of the local labor
market. These variables were used as instruments for the training variables.
This involves maintaining the hypothesis that these variables influence the
cost of training investments, and therefore, the level and com .sition of
training without influencing the rate at which new employees learn. The X
variables assumed to have direct impacts on productivity growth were dummies
for occupation, the specific vocational preparation (SVP), and the general
educational development (GED) that the Dictionary of Occupational Titles (DOT)
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specified is necessary for the job, percent of work force skilled, percent of
work force who ere craftsworkers, the importance of vocational education in

selection, cost of machinery, unionization, hours worked per week, and

characteristics of the hires (i.e., percent under age 25), and an employer

response that it is hard to find reliable unskilled workers. When outcomes

for particular individuals were being modeled, the new hires' education, sex,

and work experience were included in the structura! model.

The results for the linear and Togarithmic specifications are reported in
tables 3.4 and 3.5, respectively. In most cases, estimating by 2SLS rather
than OLS has the effect of increasing the magnitude of coefficients but
decreasing their statistical significance. Two-stage least cquares models
that distinguish 4 typec of training (models 2 and 3) apparently cannot be

successfully estimated in the data. In the 25LS, models on informal 0JT by
co-workers are much larger than the coefficients on other types of training
and are generally the only ones of the 4 specific training ac.ivity variables
that are statistically sigrificant. The magnitudes of the coefficients are
clearly much too variable to be believable. Attention should therefore be
directed at model 1 which does not try to distinguish effects of different
forms of training. Here the use of two-stage least squares to estimate the
model has the effect of doubling the estimated effects of training intensity
and reversing the sign of the coefficient on length of training.

An alternative approach to estimating the impacts of training (one that
probably reduces the simultaneity problem) is to examine the productivity
growth of particular new hires. Tables 3.6 and 3.7 report the results of
estimating model 1, 2, and 3 using productivity data on a particular new hire
rather than a typical new hire. Missing data reduces sample sizes by about
100. The variance of productivity growth across firms is larger when actual
individuails are the data rather than typical individuals. R squares of the
models are slightly higher, however, because characteristics of the worker are
included in the structural model of productivity growth. The trainring varia-
bles used in these models were for 2 typical new hire rather than for that
particular new hire. Comparisons of the coefficients reported in table 3.4 to
those in table 3.6 and table 3.5-3.7 reveal that substituting data on produc-
tivity growth outcomes of particular individuals for data on typical hires

T
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TABLE 3.4

IMPALT OF TRAINING ON PRODUCTIVITY GROWTH OF TYPICAL NEw EMPLOYEES
OVER FIRST TwO YEARS

Two-Stage Least Squares
Logarithmic Models

-_——— g

T Wogel T TTTTITTTTT THogelZ TTTTTT Tl oMedel3 .
Training LS 25L3 I 0LS 25LS I Oes™ """ —7Z50s
Log Training .0g1*** 234**
Intensity (5.1) (.4)
Training L233% L573%*
Intensity {5.3) (2.6)
Formal Trainming d3peee 200 .039 .083
(3.1) (.6) (1.3) (.3
Informal Training .130** .059 .013 .047
by management (3.8) (.2) (.6) (-3
Informal Training .145*%* .656** L079%** 532"
by Co-workers (4.9) (2.4) (2.9) (2.1)
watching Others L1149 078 .092%**  -.039
(7.4) (.4) (4.9) (.2)
Training Inten- -.022** -.049 -.0085** .012
si1ty Squared (5.6) (1.3) (2.3) (-3
Log Weeks of .058***  -.066 .068*** .0z8 L060***  -.024
Training ' (5.4) (.9) (6.8) (.4) (3.6) (.4)
R Squared AN .092 171 .093 .174 .095

NOTE: The other variables included in the structural model of productivity growth were dummies
for occupation, percent skilled, percent craftsworkers, SVP, GED, importance of vocational
education 1n selection, log cost of machinery, unionization, percent under 25, hard-to-find
reliable workers and hours worked per week. Th2 exogenous predictors of training intensity that
are not part of the structural model of productivity growth were number of alternative employers,
dummies for ndustry, growth of employment, growth of sales, size of establichment, size of firm,
wage rate, dummy for wage below minimum, dummy for probationary period, log of probationary
period, dummy for not knowing probationary period, .fficulty of firing after prodbationary pericd
seniority as basis of layoff, temporary jJob, and characteristics of the local labor market.

*  signifizant at the 107 level (two-sided)
**  gignificant at the 5% level (two-sided)
v gygnificant at the 1% level (two-sided)

O
e

BEST COPY AVAILABLE

Pk

-

r————



O

ERIC

Aruitoxt provided by Eic:

TABLE 3.5

IMPACT OF TRAINING ON PRODUCTIVITY GROWTH OF TYPICAL NtW EMPLOYEES
OVER FIRST TWO YEARS

H Two-Stage Least Squares
| Linear _ode]s

Training «_OLS A [ 25LS TTOCSTTTTTTISIS T
Log Training 4 rr 13.0%**

Intensity ( 6.8) ( 3.4)
Training 9.1 27 .1

Intensity ( 9.3) (3.1
Formal Training 3.7 12.5 -.7 -5.2

( 2.2) (.7 ( .6) (.4

Infcrmal Training 5. 3% 10.8 -.3 t.4

by Manzgement ( 4.0) ( .9) ( .3) ( 7)
Informal Tra.n- L Ralale 42.0%** 2.9%** 32.3%*

1ng by Coworkers ( 5.3) { 3.9) ( 2.8) ( 3.3y
Watching Others 4.2 -3.5 1.4** -11.2

( 5.3) {( .5) ( 2.0) ( 1.5}

Train>ng Inten- -.98%** 2,74 R -.06

sity Squared ([ 6.5) ( 1.8) (2 6) ( .0)
Lug Weeks of 2.1 -4.73* 2.5%** -1.0 2.1 -3.5

Training ( 4.9) {1.7) ( 6.1) { .4) £5.1) (1.4)
R Sguared .142 .076 .144 .085 129 .080

NOTE: The other variables incluvded in the structural model of productivily growth
were dummies for occupation, percent skilled, percent craftsworkers, SVP, GED,
importance of vocalional education in selection, log cost of machinery, unioni-
7ation, perceat under 25, hard-to-find reliable workers and hours worked per

week. Exogenous predictors of training intensity that are part of the structural
model of productivity growth were number of alternative on employers, dummies for
wndustry, growth of emzloyment, growth of sales, size of establishment, sice of
firm, wage rate, dummy for wage below minimum, dummy for no probationary period,
log of probationary period, dumny for not knowing probationarv period, A1 fficulty
of firing after probationary period, seniority basis of layof{, temporary job, and
characteristics of the local labor markct.

*  significant at the 10% level (t~o-s>ded)
**  gignificant at the 5% level (two-31ded)
***  gignificant at the 1% level (two-sided)
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TASLE 3.6

IMPACT OF TRAINING ON PRODUCTIVITY GROWTH OF A SPECIFIC NEw EMPLOYEE

Two-Staae Least Squares

H
| Line =~ Hodels

Training I~ 05 2SS T TOLS.TTTTTTRSIS T TIooLS T astS T
Log Training

Intensity
Training B.7v* 3440 440 14 4%=*

Intensaty { 8.3) { 3.95) { 6.7) { 2.3)
Formal Training 3.gn* 23.8 -.7 7.4

(2.1) ( 1.3) { .8) {( .6)

Informal Training 3.4 .2 =2.4***  -16.6

by Management { 2.4) { .0) { 2.8) [ 2.4}
Informal Train- §.5%* 42.9%** 1.3 25 .3

1ng by Coworkers { 3.7) { 3.5) {11 { 2.8y
Watching Others 3.6%** 4.6 Ak - 5.7

{ 4.3) { .5) { .9 { .7

Training Inten-  -1.1*** -4, T - .40 -1.2

sty Squared ( 6.8) { 2.8) { 2.5) { .8)
Loy weeks of 1.4*** -5.2* 2.0%** .62 1.5%%* -1.8

1raining ( 3.2) (1.7) { 4.4) { .2; { 3.3) { .7)
R Squared .152 <115 .135 .122 .151 .126

NOTE: The dependent variable is productivity growth reported for a particular new
hire from the first 2 weeks on the job until the date of interview or separation.
The other variabies included in the structural model of productivity growth were
dummies for occupatien, percent skilled, percent craftsworkers, SVP, GED, impor-
tance of vocational ‘ucation in selection, log cust of machinerv, unionization,
percent under 25, hard-to-find reliable workers and hours worked per week. These
models predict outcomes for specific new hires so they contain the following
additional controls: relevant experience and its square, total experience and 1ts
square, years of schooling, gender, relevant vocational education, and tenure angd
tenure squared. Exogenous prediciors of training intensity that are part of the
structural model of productivity growth were number of alternztive on emgloyers,
dummies for industry, growth of employment, growth of sales, size of establish-
ment, size of firm, wage rate, dummy for wage below minimum, dumny for no proba-
tionary period, log of probaticnary period, dummy for not knowing probat ionary
period, difficulty of firing after probationary period, seniority basis of layoff,
cemporary job, and characteristics of the local labor market.

* significant at vhe 10% level two-sided)

** significant at the 5% level (two-sided)
***  significant at the 1% level (two-sided)
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TABLE 3.7

IMPACT GF TRAINING ON PRODUCTIVITY GROWTH A SPECIFIC NEw EMPLOYIE

Tws-Stage Least ‘Squares™ T T
Logarithriic Models

. T Model 2 [ " "HodeT 3™
Training 0LS 25Ls__1__0LS 25Ls 1T __0iS 25L5
Log Training L08g 290"

Intensity (5.2) (2.6)
Training L225% JT41M
Intensity (8.3) (2.9)
Formal Training L14gwH .258 .058* -.182
(3.2) { .6) (1.9) ( .5)
Informal Training L0ggw*r  -.203 -.033 =.370%*
by Management (2.3) (.6) (1.9) (2.0¢
Informal Train- L120%* .687 .0BE* .510%
ing by Co- {3.8) {2.1) (1.9) (1.9)
Workers
Watching Others dlate .304 LO75% .133
(6.2) (1.5) (3.8) (.6)
Training Inten-  -,023*** -.090** -.008** .002
sity Squared  {5.6) (2.0) (2.0) (.1)
Log weeks of +.046*** -.082 LY Al .055 L048%**  -,007
Training (3.9) (1.0) (4.9} ( .7) (4.1) .1)
R Squared 174 .117 .166 122 .175 .125

NOTE: The dependent variable is productivity growth reported for a particular new
hire from the first 2 weeks on the job until the date of interview or separation.

The other variables included in the strurtural model of productivity grouth were
dummies for occupation, percent skillea, percent craftsworkers, Svp, GED, mpor-
tan-e of vocational education in selection, log cost of machinery, uniontzation,

percent under 25, hard-to-find reliable workers and hours worked per week.

These

models predict outcomes for specific new hires so they contain the following

additional controls:

square, years of schooling, gender,
The exogenous predictors of training intensity that

tenure squared.

relevant experience and its square, total experience and its
relevant vocationa” :ducation, and tenure and
are not part

of the structural model of produclivity growth were number of alternative

employers, dummies for industry,
establishment, size of firm, wage rate, dummy for wage below
probationary per‘od, log uvf probationary period, dummy for n
ary period, difficulty of fi,ing after probationary period,

layoff, temporary job, and characteristics of the local labor market.

* gignificant at the 10% level
**  _ignificant at the 5% level
*#*  gignificant at the 1% level

O
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Aruitoxt provided by Eic:

(two-sided)
(two -siced)
(two-sided)

e
P

growth of employment, growth of sales, size of
minimum, dummy for
ot knowing probation-
seniority as basis of
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and controiling for personal characteristics leaves estimates of the effects
of training essentially unchanged.

This result ard the fact that 2SLS increase rather than reduces the
estimaced effects of training lends support to our general conclusion that
marginal rates of r2turn to employer-provided training are very high. The
conclusion that marginal rates of return to watching others and cu-worker 0JT
are higher than marginal rates of return to supervisor QJT is robust with
respect to this change in specification (the use of productivity growth of
particular new hires rather than a typical new hire as the dependent
viriable). ’

Effects on Turnover

One would expect more productive workers more 1ikely to be promoted and
less likely to be separated inveluntarily. Consequently, the amount and
nature of training that is typical at & firm should influence turnover. fo
test this hypothesis, models were estimated predicting the actual tenure,
probability of a dismissal, probability of a quit and probability of a
promotion of particular new hires. Controls were included fcr the log of
potential tenure and its square, background characteristics of the individual
wo.ker, and characteristics of the job, the firm and the local labor maract.

The training variablas were specified so as tc allow a test of three
hypotheses. The first hypothesis was that a policy of providing greater
amounts uf training lowers turnover and increases the propensity to promote
new hires, The second hypotheses was that this effect would be strongest at
the larger firms where training has larger effects on productivity. The third
hypotheses is that because formal training is more visible to the firm
providing the training, the employee. and sther employers, it tends to raise
the quit rate, reduce the dismissal rate, and raise the promotion rate more
than other forms of training.

The results are presented in table 3.8. Establishment size was scaled as
a ratio to its geometric mean of 18.5 before being logged and interacted witp
training intensity. Consequently, the coefficient on training intensity
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TABLE 3.8

IMPACT OF TRAINING ON
TURNOVER AND PROMOTIONS

H Log ] Involuntary | ]
Iraining !_Tenure | __ Separation . __Qut_____|_Promotion
Log Length of Training 01 .004 -.007 .004
(1.1) ( .6) (1.0 { .4
Lr; Intensity of Train'ng -.002 .004 -.006 L040%*
(.1) (.6) (1N (3.8)
Interactions of Training
Irtensity With:
Establishment size .009- -.004 -.005 .010**
(1.8) (1.3) {1.2) (2.1}
Share formal trairing .04 01 017+ -.001
(1.1) {1.3) {1.8) (.10
Share 0JT by co-worker .004 ~.006 .004 -.015
(.3) {.8) {.4) (1.2
Share watching others -.007 .009 -.0205 -.010
{.6) (1.3) {.6) )
k Sguares .658 .050 .049 .108

*
1 24
1 244

significant at tne 10% level (two-s1ded)
significant at the 5% level (two-3ided)
significant at the 11 leve? (two-s1ded)
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estimates the magnitude of the training intensity's impact on turnover for
establishments ' “t» about 19 workers. Surprisingly, there is no statistically
significant impact of either the length or intensity of training on expected
tenure or rates of dismissal or quitting at the small establishments that
predominate in the sample. There is a statistically significant interaction
hetween establishment size and training intensity, however. At large com-
panies, a higher training intensity for typical workers is associated with

e i
avei e~ e

longer tenure. At small companies, the reverse association exists. Effects
are very small, however. A doubling of training investment raises expected
tenure by only 1.3 percent at a company with 200 employees and lowers expected
tenure by roughly the same amount at a company with 2 employees. In these
results, we have still another reason why large companies typically make
greater investments in training than small companies.

The hypothesis that formal training would have larger effects on turnover
than other forms of training is supported by the data. For quit rates, there
is a statistically significant difference between the impact of formal and
informal types of training. Point estimates imply that informal training
reduces the quit rate and that formal training increases the quit rate. This
lends support to our hypotheses that formal traininc is both more useful at
other firms and more visible to other employers and that informal training is
either in skills specific to the firm or invisible to other employers.

The training provided to typical new hires has a much more significant
impact on promotions than it has on turnover. At a company with 19 employees
doubling the amount of training raises promotion propensities by 3 percentage
points. There is a significant interaction with establishment size. If the
establishment has 200 employees, doubling training intensity raises promotion
propensities by 4.4 percentage points.

3.2 Impact of Training on Wage Arowth

The costs and benefits of investments in on-the-job training are shared by

b

employer and employee. This implies that jcbs with a great deal of training
will tend to have lower starting wage rates than would otherwise be predicted
and higher wage rates once the training is completed. In other words, jobs
with a heavy training component--either because it requires great skill or
because the people being hired for 1t are completely inexperienced--will have

;e
' ."'!" ;‘
P Ve

- ¢ .-y o !
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higher rates of wage growth than other jobs. The more general the training
the greater will be the share of training costs that is paid by the new
employee and the greater will be the resulting rate of wage growth. Since
some types of traiiing are more effective than others, some are more general
than others and some are more visible to other employers than others, one
would expect different types of training to have different effects on wage
growth. Are the impacts of different types of training on wage growth similar
in pattern to their impacts on productivity growth? Or, is the patterr of
wage growth responses to differant types of training more influenced by the
generality and visibility of the specific type of training?

These issues were add-essed by estimating models similar to those present-
ed in table 3.4-3.7, which predict gruwth in wage rates over the course of the
first 2 years on the job. The first dependent variables studied was the log
of the ratio of the firm's current wage for a person in the specified job who
had 2 years of tenure to the actual starting wage of a person who had recently
been hired for the position. Models predicting this variable control for the
effects of wage inflation by inrluding the date of hire in the specification.
The results are presented in table 3.9.

The second dependent variable is the log of the ratio of the current wage
rate (or most recent wage if there has been a separation) and the starting
wage rate for a particular ~ew employee who was hired about a year earlier.
Thes. models contrcl tenure of the worker on the date for which wages are
reported. The results of predicting this measure of wage growth are reported
in table 3.10. Both of the models estimated contain controls for the
characteristics of the new hire, the occupation, SVP, and GED of the job,
percent of craftworkers and percent of skilled workers at the firm, the cost
of machinery used in the job, unionization, importance of vocational training
in selection, percentage of the firm's work force under age 25, and reported
difficulty in finding reliable unskilleg workers

The first conclusion that car be drawn from an examination of the table is
that training does have the hypothesized positive effect on wage growth, The
effect is statistically significant in all of the OLS models. Comparisnns of
these coefficients with the estimates of the impact of training on produc-
tivity growth in tables 3.4-3.7, however, reveal training has a much smaller
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iwpact on wage growth than it has on productivity growth. 1n model 1, an
increase in training from 0 to 100 hours raises productivity of typical
employees by 23 percent in the logarithmic model and 10 percent in the 1-near
model, but raises wage rates by only 2.6 percent {table 3.9). A doubling of
the length of training raises productivity by 4 percent, but wage rates by
only 0.66 percent. The first 100 hours of training raised the productivity of
a specific new hire by 22 percent in the logarithmic model and by 9.5 percent
in the linear model, but raised the employees wage growth by only 2 percent
(table 3.10). As with productivity growth, estimation using two-stage least
squares raises the magnituue of coefficients but decreases their statistical
significance.

Comparisons of the coefficients on specific types of training also reveal
important contrasts between wage growth and productivity growth responses.
A11 forms of training had roughly equal effects on productivity growth. For
wage growth, however, formal training has much larger effects than other forms
of training and 0JT by co-workers has no effect. Apparently, formal training
is less specific to the job and more visible 1o the employee and other poten-
tial employers, and thus workers are more willing to contribute to its costs.
The importance of 0JT provided by co-workers is apparently underestimated by
all concerned, the employee, the supervisor, and other employers.

3.3 Impact of Previous Occupationally Specific Training on
Productivity, 0JT Requirements, and Turnover

Empioyers place high priority on hiring individuals with relevant work
experience and relevant occupational training. This behavior is based on a
belief that those who have had previous training are likely to be more pro-
du-tive and to require less training. Are these beliefs justified? By
comparing individuals entering the same job at the same firm who have dif-

ferent amount of previous relevant work experience or different kinds of
occupational training at school, the beliefs may be tested. Five specific
questions are considered:




TABLE 3.9

TMPACT OF TRAINING ON WAGE GROWTH OF TYPICAL NEW EMPLOYEES
OVER FIRST TWD YEARS

T Mogell } Mager2 Mode’ 3
Training v oEs 235 1 oS 23S T 0C8 25LS
Log Training L022%** MR bk
Intensaty (4.3) (2.9)
Training .02g*t L1470
Intensaty (3.5) (1.9)
Formal Trairing L043%nr .158* L028***  -.118
(3.1) {1.1) (3.0) (1.1)
Informal Trasning .G20* .042 -.003 -0.131
by Management (1.8) { .4) { .4) (2.5)
Informal Train- .001 .002 -.014* -.123
g by Co- (.1 . .0) (1.6) (1.%)
workers
Watching Qtners L0177 .107 .004 -.027
{2.5) (1.7) (.M (.1)
Training Inten- -.0023* -.025* -.0011% -.015
sty Squared  (1.8) {1.8) ( .9} (1.2)
Log weeks of .0082** 010 .0098*** 032 L0077%* .021
Trainirg (2.3) (.4) (2.8) (1.5) (2.2) { .9}
R Squared .197 .18 .198 .182 .205 .18%

NOTE. The dependent variable 1s the log of the ratio of 2nd year and starting
wage rates. The other variables included in the structural model of produztivaty
growth were dummies for occupatior, percent skilled, percent craftsworkers, SVP,
GED, wmportance of vocational education in selection, log cost of machinery,
unionization, percent under 25, hard-to-find reliable workers and hours worked per
week. The model also contains the following additional controls: relevant
experience and its square, total experience and its square, years of schooling,
gender, relevant vocational education, date hi-ed, &nd dated hired squared. Tne
exogenous predictors of training intensity that are not part of the structural
model of productivity growth were number of alternative employers, dummies for
industry, growth of employment, growth of sales, size of establishment, size cf
firm, wage rate, dummy for wage below minimum, dummy for probationary period, lcg
of projationary period, dummy for not knowing probationary period, difficulty of
firing after probationary period, seniority as uasis of layoff, temporary job, and
characteristics of the local labor market.

* significant at the 10% level
**  significant at the 5% level
***  significant at the 1% level
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TABLE 3.1¢C

IMPACT OF TRAINING ON '~ \EASES OF A SPECIFIC NEW EMPLOYEE

|___Model] 1 Modelz T " THodel3 |
Tratning 105 2505 7T OCST 2sLs F oS asLs :
Log Training 0135%*% 035 ’
Intensity (2.7) (1.1}
Training L022***  -,009 .
Intensaty (2.8) ( .1)
Formal Trairing 027 212 .014 .033
{2.1) (1.56) (1.6) { .3}
Informal Training 017 .062 -.000 -.073
by Management (1.6) { .6) { .1) (1.4
Informal Train- -.002 .014 -.011 -.071
ng by Co- {( .2) { .4) 1.2) {.9) }
workers
Watching Others .016** -.0¢5 .007 -.07%
(2.5) (.4 (1.2) (1.2)
Training Inten-  -,0019 -.0039 -.0011 -.015
sity Squared  {1.6) ( .3) (1.0) (1.3
Log Weeks of L0072* .04g** .0081** L046** .0068"* 047
Training (2.1) (2.1) 12.4) (2.2) (2.0) (2.2)
R Squared .232 .223 .233 .224 236 .224

NOTE: The dependent variable is the log of the ratio of zurrent (most recent for
those who separate) and starting wage rates. The other variables included 1n the
structural model of productivity growth were dummies for occupation, percent
sk11led, percent craftsworkers, SVP, GED, mportance uf vocational education 1n
selection, log cost of machinery, unionization, percent unaer 25, hard-to-find
reliable workers and hours worked per week. Models that predict outcomes for
specific new hires contain the following additional controls: relevant experience
and 1ts square, totai experience and its square, years of schooling, gender,
relevant vocational education, and tenure and tenure squared. The exogenous
predictors of training intensity that are not oart of the structural model of
productivity growth were number of alternative employers, dummies for industry,
growth of employment, growth of sales, size of establishment, size of firm, wag:
rate, dummy fo wage below minimum, dummy for probationary period, log of
probationary period, dummy for not knuwing probationary period, difficulty of
firing after prcbationary period, senfority as basis of layoff, temporary job, and
characteristics of the local labor market.

* significant at the 10% level (two-sided)
**  significant at the 5% level {two-sided)
***  significant at the 1% level (two-sided)

.
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¢ Does the time reyuired to train a new employee gu down 1f the
1ndividual has previous relevant training? Which type ot

previous training has the biggyer effect?

e Is the reported proiuctivity of a new employee higher 1f the
individual has previous relevant training? Which type ot
previous training has the bigger effect?

® Are probabilities of a quit or discharye related to whether the
new employee has previous relevant training? Which type of
previous training has the bigger effect?

¢ Is the wage paid a new employee higher if the individual has

previous relevant training? Which type of previous training has
bigger effect? QDoes the firm obtain greater profits if it
successfully recruits workers who have previous relevant
training? In other words, is the productivity net of training,
turnover, and wage costs consistently higher for new hires who
have previous relevant training? What type of previous training
1ncreases profits the most?

The 1ssues raised by the first four questions are different from those
raised by the last. If firms nad a policy of not varying the wage rates paid
10 people 1n the same job, then perfect and costless i1nformation and the lack
of specific human capital 1mply everyone nired by the firmm has the Same ex-
pected productivity net of traininy costs. People with 1dentical tenure 1n a
particular job but different amounts of previvus experience and training utten
receive difterent wage rates, however. In our sanple--a sample dominated by
small establishments--the standard deviation of the log of wage paid to
1ncumbants 1n a particular job was 0.146. Variation in the waye rates paid
for particular jobs accounted for 4 percent of the total variation of starting
waye rates 1n the sample and 5 percent of the variation 1n the current wagye
rates of job incumbants, When firms offer different wage rates to different
hires, a perfectly competitive labor market 1s quite consistent with sub-
stantial differences 1n the expectad productivity or turnover rates of new
employees hired for a specific job. Perfect competition will result in the
wage rate of more productive groups beiny higher by roughly the amount of
their greater productivity.

Labor markets are not perfect, however. Ski1lls are often specific to a
small nunber of firms and information about job applicants is incomplete and
costly to obtain. In firms that pay the same starting wage to e'eryone, these
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problems may resdlt 1n certain groups of new emnployees {e.g., those witn

training from previous employers) beiny wore productive than averaye. In
firns that adjust the starting wage to the perceived competence of the worker,
productivity net of wayes, training, and turnover costs may vary Dy 1dent i fi-
able characteristics of the worker.

There are four types of market imperfections that can produce such 25s0-
c1ations: poor information on previcus training, lack of competition amongst
employers, cyclical or seasonal variations in hiring standards, and randoni
variation in the quality of workers willing to accept a job at the iirm. The
lack of good information on the guality of a job applicant's on-tie-job train-
ing and schooling was a central feature of the framework developed earlier for
analyzing on-the-job training. In many cases employers may learn of the exis-
tence of previous training and be able to judge its relevance only after the
employee has been working at the firm for awhile. Under these circumstances
productivity will have a higher association with these laier emplioyer reports
of the worker's relevant previous experience than it has with assessments of

previous training made prior to hiring.

Associations between the profitability of a new hire und an observable
characteristic l1ke previous experience can also be produced by lack of compe-
tition for workers with skills that are useful at only one or only a few local
firms. When 0JT or school-provided trdining develops industry- or occupation-
specific ski1lls, and there are only a few firms in the lccality that use these
sk1lls, employers who do use these ski1lls will not have to pay wages that

fully reflect the hiyh productivity of these workers at their firm.

A third circumstance that can produce tnis eftect 1s significant seasonal
or cyclical variation in the quality of the new hires a firm 1s able to at-
tract. For example, when the economy is in recession, firms are able to hire
workers with greater-than-average amounts of previous training and experience
and higher-than-average leveis of expected productivity. At the peak of the
cycle, when labor markets are tight, the employers are often forced to hire
workers who have less training and experience and who are less productive.

The result is that some of a firm's euployees (those hired during a recession)
are simuitaneously more productive and better credentialed (1.e., have greater
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training and experience) than other employees. Thus, seasonal and cyctical

variations in the tightness of labor markets can produce a positive with -
firn correlation between pruductivity and credentials even if all new hires at
any given point in time have identical expected productivity.

A fourth reason is significant random variation in the expected produc-
tivity of new hires. Most job seekers have much less information about
available Jobs than 1s assumed in models of perfect labor markets. When of- N
fered a job, they cannot be sure how good it is, Learniny about alternatives
takes time and woney. The costs of a job search--travel costs, lost earninys,
and mental anguish--are considerable, so an unemployed job seeker with one of-
fer in hand will not turn 1t down unless he or she expects more attractive
offers will be forthcoming in the near future. About three-fourths of all
unskilled and semniskiiled job seekers accept the first jJob offer they receive.
As a result, employers find that some of the time they are able to recruit and
hire a worker with exceptionally strony credentials and higher-than-averaye
expected productivity. On other occasions, the best qualified joo applicants
turn the offers down and the finn must settie for someone with average creden-
tials and expected productivity. Thus, random variation in the expected
quality of the rew hires may produce a positive correlation between produc-

tivity and credentials, even among people doing the same Job who are paid the
same waye, N

The wmplication of the previous paragraphs is that across workers doing
the same job, there should be a positive correlation between (1) realized
productivity, net of training, and turnover costs and (2) positively valued
credentials such as previous relevant work experience and vocational
education. The point has not been that certain background characteristics
have a positive association with productivity, but rather that given this
positive correlation and the selection mechanisms .: work in the 1abor market,
positive associations may continue to exist between these characteristics and
Job performance even when the job, the employer, and the wage rate are all
held constant.6 The best method of testing for such assoclations between
packground and job performance is to compare two individuals at the same firm
in the same job and see how ditferences in reported productivity are related

to dirterences in their backyround characteristics.
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Let us assume that 1n a sanple of people wno have been recently hired, Job
performance (Y;;) depends upon perscnal characteristics (X1J) and yob
cnaracteristics (Z;). Tnus we have

(1) Yl.] =BX1J+QZJ+U]j+VJ

where
Y1J is a vector of nutcomes such as training time, Supervisor reports
of a worker's productivity, or wage rate of employee "1" ia jJob "3",
X1j 15 a Yector of credentials or background characteristics of employ-
st

ee in job "3,"

-

Zy 1s a vector of medsurable characteristics of the job (3) including
characteri_.ics of the employer,

Uyj is a random error that is specific to the individual,
vy is Job specific or respondent specific error.

A problen arises if we estimate equation (1). Because the wage rate and
the amount of traininy received depends upon unmeasured characteristics of the
Jjob that are correlated with characteristics of the occupant of that job, the
covariance of X;j and vj is almost certainly nonzero, so biased estimates
of coefficients vector B will be produced. This problem can be finessed by
estinating a fixed effects model and estimating a wodel predicting the differ-
ences 1n the outcomes experienced by two people in the sane job at the sauwe
firm as a function of ditferences in their backyround characteristics, das 1s
shown 1n equation (2).

(2) Y1y - Y23 = B(Xp3-Xzj) + u1y - u2y

where person 1 and 2 both work in the same job “j

Estimating this model produces unbiased estimates of B if the X13'S are not

correlated with the uyjs.

The sample of jobs for which paired data are available was generated 1in
tne following manner, A stratified random sample of 3,712 enployers was 1in-
terviewed. Three hundred of these did not have the time for a lony interview,
so shortened questionnaires were adininistered. tmployers who received the
fuil questionnaire were asked to select "the last new enployee your company
hirea prior to August 1981 regardiess of whether that person is still employed
by your company." A total of 818 employers could not provide information for
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a recent new hire, Most of these finmns were small organizations that had not
M-ed anyone in recent memory, The emg.oyers that provided information on one
new hire were asked to provide data on a second new hire in the same job but
with contrasting amounts of vocational education. Of the 2,594 employers that
provided data on 1 new hire, 1,511 had not hired anyone else in that job in
the last 2 years, and 424 had not hired anyore with a different amount of
vocational training for that position in the last 2 years. As a result, data
are availapble for 659 pairs of individuals who have the same Job at the same
establishment, Missing data on specific questions used in the model further
reduced the sample used for estimation to about 480. Most of the establish-
ments from which paired data are available are small. Seventy percent have
fewer than 50 employees, and only 12 percent have more the 200 employees.

The hypothesis that will be tested relates to the partial rela*ionship
between measures of previous training and experience and various indicators of
Jot performance orly contrelling characteristics of the job that nay very
within the pair and for othe background characteristics. All of the avail-
able background characteristics--vocational education, previous relevant work
experience, total work experience, education, sex, and referral source--was
entered separately into the jodel. The only characteristics that had statis-
tically significant associations with most or all indicators of prodauctivity
and required training were relevant vocational ed-cation and years of previous
relevant work experience. Characteristics of the job-worker match that might
influence the outcome were controlled. In all models, controls were entered
for hours worked per week, a dummy equal to one wnen the job was supposed to
be temnporary, a dummy equal to one when the employee was eligible for subsidy
and cre employer knew this when the hire decision was made, and a dummy equal
to rne when the employee was going to school part-time while working. In
mo els of current or most recent reported productivity, wage, anc profitapil-
ity, tenure and tenured squared were both included as controls. The date of
the hire and its square were controlled in the models of starting waye rates
and profitability in the first 3 months,

Relevant Versus Irrelevant Work Experience

The effects of both relevant and irrelevant job experience on training

costs, productivity, turnover, wage rates and profitability are presented 1n
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taole 3.11.7 Relevant work experience significantly increased the nroduc-
tivity of new hires and significantly reduced the time required to train thenm
(see columns one and two cf table 3.11). Five years of relevant experience
raised productivity by 25 percent in the {irst 2 weeks, by 15 percent over the
course of the next 10 weeks, and by 8 or 9 percent at the ¢ime of the inter-
yiew. It also reduced training costs by one-third and raisad productivity net
of training costs by 44 percent. Because workers with 5 years of relevant
experience are So much more productive, their probability of discharge or
layoff falls by 65 percent, from 12 percent to about 4 percent. Thus despite
their slightly higher quit rate, they have slightly greater expected tenure
than new hires who lack relevant experience.

Experience that was not relevant to the job had dramaticail: different
effects on productivity and training costs. Five years of experience con-
sidered irrelevant by the employer was associated during the first 3 months on
the job with new hires being 3-6 percent less productive., Productivity net or
training costs was also about 3 percent lower. Irrelevant experience did not
have significant effects on time devoted to traininy or turnover. It 1s,
however, associated with higher wage rates. The effect of 1rrelevant
experience on the wage is about one-tiiird the size of the effect of relevant

experience.8

There are probably two reasons why irrelevant experience had a negative
effect on productivity. The first reason is that experience of the wrong kind
produces habits and skills ihat must be unlearned when the individual enters a
very different setting. The second reason is that skills and knowledye gained
in school are foryotten or become ubsolescent if they are not vsed (Kohn and
Schooler 1983). When relevant experience is held constant, total experience
measures the time period over which the skills that were gained in school have
been depreciating through lack of use. Apparently these two effects outweigh
peneficial effects from general 0JT that is not relevant to the job at the new
firm. The fact that the negative impact of irrelevant experience on produc-
tivity has disappeared by the end of the first year on the job suggests that
the process of remembering the things taught in school and unlearning the

habits developed in other settings do not take much mnore than a year.
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TAB.E 3.1

EFFECTS OF WORK EXPERIENCE
(In percent)

Relevant Exper lence Total
Exper lence
Qutcomes 1 fear 5 Years Years R Square
Productivity Net of Tralning Cost
Flrst 3 Months N2 +4.4%%n - 3.2% .206
Productlvity
First 2 weeks + SRR 25 %R - 6.0%** .209
Next 12 weeks + 3.4%en +] 5 ~ 3.4%* 159
Most recent for fuil sample + 1,8%%F + g2 .9 163
Current for stayers 2.0%%* + B.9*** 0 <182
Required Tralnling
Tormal tralning - 8* -3c* .7 075
Informa! by management - Qe =3%e* + 3.4 .082
Informal by co-orkers - ghes 37 W - 8.0 056
tota! tralning SR Al S5 halal - 1.7 .213
wauves
Starting LI Rl G.a¥u% 3.6%M* .292
Most recent for full sample 1,3%ex S5.6%** 2.3% .230
Current for stayers 1,8%%* [ R 2.1* .200
Profitablllty of Hire During
Flrst 3 Months sty 30%** gwe 127
Productlvity Minus Wage
Most recent for full sample .8 3.9 - 3.0* .054
Current for stayers 7 3.3 - 2.0 .078
Turnover
fenure 2 8 - .6 646
Quit 5 15 - 3.0 054
Discharge or layoff =15 ~65%* 10.0 .042

NOTE: Fl'xed effects regressions run on 455-524 nalrs of new hlres In the 1982 Natlonal Em-
ployer Survey. All models contalned control varlable. for whether the worker was currently a
vocat lonal educatlon student, years of schoollng, vocatlonal educatlon In*eracted wlth years
of schoo!lng, prlvate vocatlonal educatlon, sex, whether hlred In a temporary job, whether the
hlre was known to be ellglble for a subsldy when hlred, and current average hours per week.
Models for current or most recent wage, productlvity, and proflitablilty have adultlonal con-
trols for actual ternure and tenure squared. Models for startlng wage and profltabliity In the
flrst 3 months control for date of hlre and date of hire squared. The turnover regre,sions
are based on 510 palrs of new hlres for nontemporary Jobs and control the log of potent!al
tenure and 1ts square.

* slgniflicant at the 10% level (two-sldsd)
** signlflcant at the 5% leve! (two-slded)
** <ignlficant at ths 1% level (two-s{ded)
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The contrast between relevant experience's large positive impact on pro-
ductivity and irrelevant experience's negative impact has some 1mportant im-
plications. When one looks across new hires for a specific job, it is the
occupation- or industry-specific s«111s that have the greatest impact on
productivity. Thus the key to waking work experience .ay off is gaining
experience and training that are relevant to the career one plans to pursue
and entering that career path immediately arter leavinyg school. Changes in a
career that do not make use of the occupation- or ind .stry-specific skills
that have been accumulated necessarily involve large sacrifices of pro-
ductivity and income. The longer a particular career path has been pursued,
the greater the sacrifice will be.

The Firm Specificity of Skills

The question to be addressed next is the degree to which the skills
learned in the first year on a job are useful at other finmmns in the same
industry or that have similar jobs. Fifty-nine percent of employers reported
that "almost all" of the skills learned in the job were useful outside the
company (1982 National Employer Survey). This does not 1mply, however, that
all of these skills will in fact be used if the individual leaves, because
each firm i< likely to require a different mix of general skills. The firm
that does the training will concentrate on those skills it needs the most,
some of which may not be valued as highly by alternative employers. Skills
+hat would be valued highly by other employers in the same industry may not be
taught because others on the staff already fulfill that function or because of
some 1diosyncracy of the training firm's production technology. The best fit
between a worker's skills and the employer's need is likely to be at the firm
that provides the training. This phenomenon has .he effact of giving speci-
ficity to the match, even when all training is general and of creating a
tendency for worker productivity outside tne firm (and therefore the wayge) to
rise less rapidly than productivity in che firm. Another reason why general
skills may not produce equivalent increases in productivity at other firns is
that other employers' ignorance of the exact nature of the skills and the

consequent likelihood that job assignments do not take full advantage of these
skills.
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The contrast between the productivity effects of relevant experience at
other firms and the effects of tenure at the same firm yields i1mportant evi-
dence on the share of start-up training that is firm specific as oppused to
usable 1ndustry- or occupation-specific training or general training. Proiuc-
tivity differentials due to tenure on the job and relevant experience else-
where are compared in table 3.12. Estimates of the productivity impact of the
first full year of job experience are presented in coiumn one and estimates

for the second full year are presented in columns two and three,”

Learninyg occurs rapidly during the first year on the job (productivity
rising by 3 percent per month) but slows dramatically in the second year
(dropping below 1 percent per month). Qur estimates of the productivity im-
pact of experience at other firms are much lower overall and decelerate at a
much less rapid rate. Taken at face value, this pattern 1mplies that the
skills learned 1n the first 12 months ¢n a job are almost entirely (more than
90 percent) either specific to the firm or deneral put not put toc use 1n later
relevant jobs. During the second year on the job, a much larger share of the
sk111s learned--possibly as much as three-fourths--is not specific to the firm
and 1s usable at other similar jobs. When models were estimated in which
the first year of relevant experience {allowiny a unconstrained estinate of
1ts impact), estimates of the first year of relevant previous experience's
effect on productivity and wage rates did not become lerger. C(onsequently,
the finding tnet the first year of tenure has much larger effects on produc-
tivity than does 1 rather than 0 years of releveant experience is robust to
changes in specification of the rclevant experience variable. The fact that
most of the skills learned duriny start-up training are not yeneral enough to
be used in other similar jobs nelps explain why compensation 1s front-loaded,
for evample, wage rates rise at a distinctly slower rate than productivity net
of training costs during the first year (Bishop and Kang 1984).

Spillovers from Empioyer Traininy

We will now compare the impact of previous relevant training on wage
rates, its impact on productivity. Starting wage rates were 6,4 percent
higher for those with 5 years of relevant experience. The additional pay
seemns to be ccnsiderably smaller than the benefit--a 44 percent 'ncrease in




TABLE 3.12

FIRM-SPECIFIC VERSUS OCCUPATION-SPECIFIu TRAINING

Second Year

First Full Stayers
Tenure and Relevant Experience Year Sample Only

Productivity Growth Rate

Tenure at the Firm 38.0 9.5 2.6
Relevant txperience at Uther Firms 1.8-2.0 1.7 1.8

. Waye Growth Rate

Tan wma st s DKa e [STNAY
P L aw w8 e e P

n

7

.

.2

(82l
.

o
.
o (C

Kelevant Experience at Uther Firms 1.3-1.8

—

NOTE: Entries for the first year of tenure are the reported average growth of
productivity and wage rates for new hires that Stay with the firm over the
course of the first year. Productivity a. the time of the interview is the
base for calculating the percentage of chanye in productivity. All other en-
tries are calculated from tihe regressions reported in table 3.11. The range
reported for the effect of the first year of experience reflects the dif-
ference found between the full sample and the stayer sample.
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productivity net of training costs during the first 3 months--that the firm
derives from hiring a worker with 5 years of relevant experience. Hiring

workers with 5 years of relevant experience reduces |osses or increases
profits during the first 3 months by an amount equal to 26 percent of the
typical new hire's productivity net of training costs (see line 13 of table
3.11).10 Clearly the firm benefits when it is able to hire workers trained

by other firms. How long does this spillover benefit last? Five years of
such experience is apparently associated with an increase in the profit margin

at the time of the interview that is equal in magnitude to somewhere between
3.3 and 3.9 percent of the worker's potential productivity,ll The effect is
not statistically significant, howeve.. The spillover benefit of hiring

already trained workers diminishes with tenure but apparently remains during

the second year on the new job. The resuits suggest that firms hiring workers

with relevant experience retain for themselves most of the yreater productiv-

ity of these workers during the first few months on the job. This means that

nn_tha. inh training at firm 4 not Qn]y honafite the pmnloypp and emnlaver (aq

mmplied by Becker's theory of 0JT), but also benefits other employers in the

1ndustry who hire workers who quit or are laid off by firm A. In other words,

0JT creates an externality--a benefit that is not appropriated by either the

trainer or the trainee, The market failure tnat is implied by this finding is

Justification for yovernmental efforts to stimulate tne externality creating

activity--general on-the-job training.

Effects of Vocational Education

New hires who have received vocational education seem to require smaller
amounts of on-the-job traininjy and to be more productive in the firs* few

months on the job. To have these positive effects, however, vocational train-

ing must be relevant to the job that the individual occupies., Employees who

have had vocaticaal training that is not relevant to the job are slightly less

productive in the first 2 weeks and require slightly more training than people

who have had no vocation2l training. Employees who have relevant vocational
training were significantly more productive both initially and at the time of
the 1nterview and also required less traininy than those with no vocational

training. Tne impact of relevant vocational education varies considerably by
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level and provider. Consequently, separate estimdtes were inade of the eftects
of traininy received at private and public institutions and of thne effects of
training received by workers with differeat levels of schooliny {a high school
diploma or less, some college, and a 4-year college degree or more). The 1i-
pacts of relevant vocational education received at a public institution are
reported for each of the three categories of educational attainment in columns
one and three of table 3.13. The additional impact of receiving one's
traininy at a private institution is reported in colunn four. The lpact of

an additional 4 years of schooling is reported in column 5.

The effects of relevant vocational traininyg are largest for those with
1-3 years of college. The statistically significant effects are that it
increases productivity in the first 2 weeks by 13 percent, reduces management
training time by 35 percent, and reduces overall traininy time by 22 percent,
Vocational traininyg at these 1nstitutio-s produces small increases in quit
rates. moderate reductions in involunt ‘y turnover, and small increases in
tenure. Overall productivity net of training costs during the first 3 months
1s increased by a significant 22 percent. Wage rates are a siynificant 8 per-
cent higher. The fact that productivity net of training cost rise> m .n more
tnan wage rates 1mplies tnat for thuse with 1-3 years of postsecondary edu-
cation, vocational training benefits the employer as well as the new hire.
Toe maygnitude of the spiliover benefit during the first 3 mmonths 1s estimated

to be 16 percent of productivity net of training costs.

yocationai edu-ation obtained in high school apparently has smaller
effects on productivity, training requirements, and wage rates than vocational
education obtained at 2-year postsecondary institutions. The difference 1s
statistically significant for initial productivity, for informal training by
management, and for starting wage rates. College graduates with vocational
training get significantly more training than other vocationally trained
workers in the same job, but, 1n other respects, are not sigmficantly dit-
cerent from those with some college. Their overali productivity net of
traini 1 costs during the first 3 months is no higher than that of workers

with no vocational training.

High productivity and siygniiicant reductions 1n training costs result

trom hiring enployees who have been trained at privately controlled
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TABLE 3.13

EFFECTS OF RELEVANT VOCATIONAL EDUCATION
(In percent)

vocatlonal Vocatlonal
Education Vocat Jonal Eaducation Extra Impacr impact ot
with 12 or Education with 4+ of Prlvate 4 Years of
Fewer Years with Some Yaars of vocat lonal General
Outcomes of School Col lege Col tege Education Educatlon
Productivity Net of Tralning
Cost Flrst 3 Months +7 02t 0 +22% 1
Productlvity
First 2 weeks 3* 130+ 3 20% %+ 0
Next 12 weeks 2 4 4 7 z
At time of Intervlew 3 ! -10 7 5%
Required Tralining
Formal tralning -5 +25 +73 -37 -10
Informal bv management -g* S35 -19 - 9 8
Informal by co-workers +4 -26 -2 =36* +24%*
Total training -9 -22%* +12%* =20%* 3
Wages
Starting 1O g 2 4 0
At time of Interview
Proflitatillry of Hire Durlng
First 5 Months 5 16 -17 16 -5
Product!vity Minus Wage
(at time of Interview) 1 1 -4 2 a
Tur nover
Tenure -6 10 R 7 -4
Quit -18 10 29 -1 -21
Dlscharge or layoff +23 -24 =54 =34 33

NOTE: Flxed effects regressicns run on 435 palrs of new hires In the 1982 Natlonal Employer Survey for alt moduls
Included control vcrlables for whether the worker s currently a vocational eductlon student, was hired 1n a
temporary job, was <nown to be eliglble for a subsldy when hired, and current average hours per week. ‘odels for
current or most recent wage, productivity, and profitabiiity have additlonal controls for actual tenure and ten-
ure squared. Models for starting wage and proflitabliity In the flrst 3 months control for date of hire and date of
hire squared. The turnover regressions are based on 510 palrs of new hlres for nontemporary jobs and control the
log of potentlal tenure and !ts square. In the first and third columns of the table the *'s report on a hypothesls
test of d!fferences between the effect of high school (4-year college) vocatlonal education ana the effect of voca-
+lona! educatlon recelved at a communlty college or technical Instltute.

* signiticant at the 10§ level (two~sided)
*# gignlficant at the 5% leve! (two-s]ded)

nn@slqn!f!canf at the 1% leve! (two-slded) : BEST
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vocational-technical schouls or colieges, Compared tu students who r:celved

thelr vocational training at public institutions, privately trained students
are 20 percent more productive 1nitially and 7 percent more productive at tne
time of the interview and require 20 percent less training. Tneir overall
productivity net of training costs is 22 percent higher. Their starting wage
rates are only 4 percert higher, so the firm benefits considerably when it 1s
able to hire a graduate of a private vocational-technical institution.

Additiunal years of schooling generally do not have statisticaliy signif-
1cant effects on productivity, required training, and turnover. The excep-
tions to th1s generalization are that schooling is positively related to re-
celving more informal UJT from co-workers and is positively related to pro-
ductivity at the time of the interview. These results contradict the claims
of Ivar Bery {1971) in the Education and Jobs: Great Training Robbery {1971).
The fact that years of schooling has zero impact on 1nmitial productivity but a

signi1ficant impact on productivity afver a year sugyests that schoolinyg helps
the indiviaual learn the job.

3.4 Impact of Training on Productivity: Individual Variations

One-fourth of the total variation of training intensity (hours in
traininyg activities in the first 3 months) is variation across people occupy-
1ny the same position at the same firm. Firms recognize that some new hires
require more training than others and adjust their training efforts accord-
ingly, Workers with relevant previous work experience ana relevant vocational
education require and get less 0JT. The fast learners who can achieve a tar-
get skill ievel more quickly may also get less OJT. Those viewed as more
promotaple often get more training to prepare them for the broader responsi-
bilities in the future. When the company and the job being trained for are
neld constant, what impact does variction in training have upon productivity,
wage rates, turnover, and promotions? The next four sections of this chapter
address each of these 1ssues.

An empirical analysis was conducted of the determinants of the shape
of an 1ndividual's learning curve. 7he effects of the job occupied and the
employer on learning rates are held :.onstant by estiinating fixed effects
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models that coumpare the learning rates of two different workers hired for the
same job. The learning rate or productivity increase was defined in two
alternate ways. The logarithmic specification defined the learning rate as
the log of tie ratio of the individuals reported productivity on a 5-105 scale
(5 was added to all productivity estimates) at time 2 divided by the individ-
ual's productivity measured on the same scale at time 1. The linear specifi-
cation treats the arithmetic difference between reported productivity at time
one and time two as the dependent variable. The learning rate dependent varia-
bles were defined for two different time pericds: the productivity difference
between the first 2 weeks and the next 10 weeks at the firm and the produc-
tivity difference between the first 2 weeks and the date of the interview or
separation. Learning results p-~tly just from doing the work, but conscious
efforts to train the new employ are important as well. The effectiveness of

these processes was hypothesized to depend on characteristics of the company,
£ bmndaia~ 12
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Table 3.14 presents regression models that address how different types of

training 2ffect productivity and whether the size of the company infiuences
the payoff to training. Training has significantly larger effects on produc-
tivity at large firms than at small firms. In the Tinear model of productiv-
1ty growth during the first 3 months, the elasticity of productivity with
respect to training is 0.07 at companies with 19 employees and 0.18 at
companies with 200 employees. In the logarithmic model, the estimated
elasticities are 0.14 at companies with 19 employees and 0.36 at companies
with 200 employees.

The longer the time period over which productivity growth is defined the
greater is the impact of training intensity. In the linear model of produc-
tivity growth up to the date of interview or separation, the elasticity was
0.09 at companies with 19 employees and 0.225 at companies with 200 employees.
In these models, the effects of learning by doing are captured by the tenure
variable. In the linea~ model, the elasticity of productivity with respect to
tenure was 0.055. Although elasticities with respect to tenure are lower than
elasticities with respect to training, the log variance of tenure is consider

-~
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TABLE 3.14

PRODUCTIVITY EFFECTS OF ALTERNATIVE
FORMS OF TRAINING

(within firm models)

I Growth Log Model J

Linear Growth Model

Training 17 Ist Quarter T Until Interiiewl 1st Quarter T UNCIT IMLETVIEW

Log Training J141**%(3.2)  .214***(3.1) 4.51** (2.6) 7.29%**(2.7)

Log Training L094*** (2 4) L126%**(2.7) 2.94%**(2.7) 4.67** (2.5)
Times Size

Formal Training .05 (.9) .075 ( .8) .0 (.0) 1.3 ( .3)
(100's of hrs.)

0JT by Supervisors =-.039 (1.0) -.042 ( .6)  =-2.9% (1.9)  -5.4** (2.1)
(100's of hrs.)

0JT by Co workers -.028 ( .6) =-.016 ( .2) 8 (.4 -1 (.3
(1003 OF W3

Log Tenure L057** (2.2) 4.36***(4.3)

Log Tenure Times Size -.028 (1.4) -.82 (1.1)

Log Tenure Times Size Sqgared .016* (1.7) A7 (1.4)

R Squared .065 .097 .030 122

Standard Error .34 .52 13.6 20.8

Number of Observations 506 495 506 495

* significant at the 10% level
**  significant at the 5% level
***  significant at the 14 level

(two-sided)
(two-sided)
(two-sided)
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ably greater, consequently, tenure differences are important determinants of
worker productivity. There is apparently some curvilinearity to the impact of
firm size on tenure elasticities. Tenure or learning by doing seems to have
the greatest effect on productivity at the very smallest firms. These results
help explain the observed tendency of large employers to provide more training
to their employees than small- and medium-sized employers. This occurs not
just because they have lower turnover and lower costs of capital, but also
because their training is somewhat more effective (probably because of
specialization and economies of scale) at raising the worker's productivity.

Data on the training received by specific new employees were available on
only three of the four types of learning activities: formal training, infor-
mal training by management, and informal training by co-workers. The clear
implication of the results from the linear specification is that the relative
amount of training received from supervisors has considerably smaller effects
on a worker's relative productivity than the relative amount of training
recieved from co-workers or through formal mechanisms. Although the coef-
ficients are not statistically significant, there is also a suggestior in the
data that being tapped for additional formal training has a more positive
effect on productivity than receiving additional informal 0JT by co-workers.
Another issue that can be addressed in these data is which workers learn most
rapidly, which workers benefit the most from learning by doing, and which
workers benefit most from participation n activities that have training or an
explicit goal? Productivity growth models were estimated that interacted
training and tenure with background characteristics of the new hire. The
results of these estimations are presented in table 3.15 and 3.16. Only one
background characteristic-received relevant vocational training at a private
institution--had significant interactions with training and tenure.

Employer training had a considerably smaller impact on those who had
graduated from a relevant training program at a private technical college than
on other new hires. Apparently the training provided by these institutions is
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a close substitute for employer training, and much of the 0JT given to

recruits from these institutions is redundant.

3.5 The Effect of Training and Higher Productivity on Wage Rate

The issue to be addressed in this subsection is whether firms adjust the
individual's wage rates to reflect individual's productivity and training
requirements. We have already seen that wage rates are not completely deter-
mined by the job occupied. Holding the job constant, offers of starting wage
rates and the current wage of job incumbents depend on worker characteristics
such as schooling, work experience, and gender. Why does this occur? Is this
dependence of wage rates on the productivity characteristics of a worker a con-
sequence of the firm's setting wage rates that reflect the individual's produc-
tivity? Or, alternatively, is the dependence a function of wage setting based
on a prediction of worker productivity based on schooling and work experience
that 15> il fevised Lu reiiect knowiedye of Lne dctudl proouctivity or tne

particular worker?

The second question to be addressed i- whether differentials in produc-
tivity (relative to one's co-workers) are fully or only partially incorporated
into relative wage rates? Information on a worker's effort and productivity
are often costly to obtain, and the theory of implicit contracts implies that
these information assymetries will often result in only partial adjustment of
the wage to productivity. There are at least 5 reasons for this.

The first reason why the contracts that govern the employment relation-
ship may specify only partial adjustment of relative wages to relative produc-
tivity is worker risk aversion. It is often the case that observed productivi-
ty is a function of unobservables--effort or a random ctate of nature such as
the worker's ability or the territory, machine, or co-worker to which he or
she is assigned. Setting up a compensation scheme which varies wages dollar
for duilar with realized productivity establishes the correct incentives for
effort but forces the worker to accept a great deal of risk. The worker's
aversion to risk leads him or her to prefer contracts that are not conditioned
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TABLE 3.15

PRODUCTIVITY EFFECTS OF TRAINING
AND LEARNING BY DOING

(witmin firm
Tinear model)

Training and Other ! " Growth up to ] Growth during
Chara.teristics i Interview or Separation | First 3 Months
Training 3.94%%(2.1) 4,30 (1., 2.54%*(2.2) 4.38"* (2.6)
Training Times Size 6.96%**(3.7) 4.72%**(4.1)
Training Times Size Squa~ed -.65 ( .6 -1.51%* (2.3}
Training Times x Relevant Voc. Ed. .67 ( .8) 01 ( .0)
Training Times Private voc. Ed. -1.73  (1.0) -.86* (1.8)
Training Times Female 1.28  (1.4) 42 (1.1)
Tenure 4.98% (6.7} 4.72***(3.6)

Tenure Times Srze -.66 ( .8)

Tenure Times Size Squared .43 (1.3)

Tenure Times Relevant Voc. Ed. -1.59 (1.0)

Tenure Times Private Voc. Ed. 1.2 ( .2)

Tenure Times Female =25 [ .2)

R Squared .007 .130 .014 .050
S.andard Error 19.6 20.8 12.4 13.%
Number of Observations 498 495 526 506

* significant at the 10% level (two-sided)
**  gignificant at the 5% level (two-sided)
w**  significant at the 13 level (two-sided)
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TABLE 3.16

PRODUCTIVITY EFFECTS OF TRAINING
AND LEARNING BY DOING

(within firm

logarithmic model)

-_—E;EZZh durwng
First 3 Months

Training and Other H Growth up to
Characteristics | Interview or Separation
Training L197%%%(4.3) <. 191%**(2.9)
Training Times Size .157*%*(3.3)
Training Times Size Squered -.00B8 { .3)
Training Times Relevant Voc. Ed.

Training Times " 1vate Voc. Ed.

Training Timés Female 030 (1.3)
Tenure .076%**(4.0) .060* (1.8)
Tenure Times Size -.022 (1.1)
Tenure Times Size Squared L015%  (1.7)
Jenure Times Relevant Voc. Ed. -.021  ( .9)
Tenure Times Private Voc. Ed. 072 (1.8)
Tenure Times Female -.010 ( .2
R Syuzred .070 117
Standard trror .47 .

Number of Observations 498 495

J124%%%(4.2)  .144***13.5)
.128%** (4.4)
-.027  (1.6)
.02 ( .6)  -.0038 ( .8)
-.079% (1.9)  -.031%*%(2.6)

.10 (1.0)
.036 .087

.32 .34

526 506

*  significant at tre 10% level
**  gignificant at the 51 level
s**  ggnificant at the 1% level
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(two-sided)
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so strongly on realized productivity. The optimal contract in such an
environment will be a compromise between full and zero incorporation of
realized productivity * (o the wage. Exactly where the compromise is struck
depends ugon .he strength of worker risk aversion, the responsiveness of
effort to reward, and the variance of random element (Stiglitz 1974; 1975).

if firms can monitor *ne worker's effort, worker risk aversion will induce
firms to offer contracts in which pay is based primarily on effort rather than
on realized output (Harri§ and Raviv 1979).13 This further reduces the
dependence of wages on realized productivity.

Second, productivity diffe?entia]s between workers at a firm might re-
flect differen.es in skills that are specific to the firm or only known to the
firm. If the worker is not able to translate high productivity at the current
employer into a higher wage offer at another firm, the competitive pressure on
the current employer to raise the individual's wage is reduced. CECven if all
productivity differentials within the firm reflect differences in .eneralized
competence, it is very difficult for other employers to measure these
diff:rentials accurately and thus base wage and job offers on them. No one is
likely to teli a prospective employer the truth. Self-reports of productivity
are probabiy treated with skepticism. The individual's employer has a
positive incentive to speak very positively about the workers he wants to get
rid of and negatively about the workers he wants to keep. Most employers are
reluctant to talk about prior employees. Separating employees who have felt
that they were unable to get a good job because they are getting a poor
recommendation from a previous employer have successfully sued that employer.
This has made most employers reluctant to talk about their past employees. In
an interview, we conducted with the personnel director of Nationwide
Insurance, we were told; "We warn our managers all the time. 1f someone
calls you on the phone and asks you about someone who has left the company,
you refer them to personnel. You don't say word one tc them. You could be
put in the position where you are going to be in court some day."

A third reason that differences in relative productivity may not show up
in difference in relative wages is that the firm is recognizing the greater
output in ways that are not as visible to those outside the company. The only
indicator of a worker's relative productivity that is likely to influeace
another employer is the worker's job classification and relative wage rate.




Wage increases and promotions are often justified on the grounds that they
will reduce the probability of losing that employee. But, they also transmit
signals to other employers about the employee's productivity, and consequent-
ly, raise the wage the promoted employee is likely to be avle to obtain else-
where. This means that as an instrument for retaining the most productive
employees, promotions and wage increases are partially self-defeating. Re-
wards for performance that are not visible to other potential employers such
as praise, desirable job assignments, greater autonomy, being able to select
subordinates, and opportunities for travel and vacations probzbly Lave larger
effects on retention and morale than equivalent costly wage increases.

The fourth explanation is the high cost of accurately measuring a particu-
lar worker's productivity. In most jobs, objective indicators of productivity
simply do not_exist. This is why in Movember 1975, only 1.2 percent of ine
nation's workers were paid on a piece rate basis and only 1.9 percent on a
pure commission basis (Flaim J976). In most work environments, productivity-
based wage settiny would have to use subjective cvaluations by immediate
supervisors. These supervisory assessments are known to contain measurement
error. Meta-analyses of supervisor rating studies have found that 0.6 is the
upper bound on the coorelation between the ratirngs given the same worker by
two different raters (King, Hunter, and Schmidt 1980). Wage sett 1g in such
an environment would take into acc.unt the measurement error, and the
elasticity of the wage rate with respect to measured productivity will be less
than one (see Hashimoto and Yu 1980).

Top managements of large organizations sometimes fear that some line
supervisors may abuse the power this kind of wage .etting gives them. Super-
visors may also misperceive the riteria they are supposed to use. If a union
represents the workers, the aL .ty and inclination of management to adjust
wages to productivity is reduced even further. As a result, large organi-
zations greatly restrict the range over which wage rates may be varied. A
supervisor's perception of a 50 percent productivity differential may trans-
late into only a 1 or 2 percentage point differential in the wage increase
that is awarded. In our view, it is the threat of unionization and the dif-
ficulty of ensuring that supervisors will carry out instructions correctly
that are responsible for the very weak connection between relative produc-
tivity and relative wage rates in large establishments. 1In smali owner-
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managed firms, unions are not as much of a threat and the owner makes tne
decision about the wage to offer.

The fifth reason for an elasticity helow one is t at productivity is not
perfectly coorelat.d over time. The consistency of worker performance is
greatest when conditions ot work are stable. For adjacent weeks coorelations
of output rate for routine tasks run as high as 0.96 (Tiffin 1942; Rambo,
Chomiak; and Price 1983) and as low as 0.68 (Rothe 1978) whea pay is based on
an incentive system. The average correlation for 8 different studies was
0.86. Most jobs are not paid on an incentive, however, and conditions of work
are often changing. In more typical environments where pay is not based on an
incentive and the work environment is changing, correlations for adjacent
weeks ranged from 0.48 (Rothe and Nye 1961) to 0.69 (Rothe 1947), and over 4
studies averaged 0.585. Whether correlations for quarterly or yearly averages
would be higher or lower than this can be debated. Using longer time inter-
vals should increase the consistency of performance, but the longer time
intervals between measurement will reduce the coorelation (Rambo, Chomiak; and
Price 1983). If employers try to set wage rates equal to next periods
expected productivity, the lack of performance consistency will result in an
elasticity of future wage rates with respect to current productivity that is
less than one.

In order to examine the extent to which wages reflect actual differences
in productivity, we regressed relative wage rates on realized relative produc-
tivity scores, an index of the training actually received, and other worker
characteristics. If there is a feedback from realized productivity and train-
ing to wage rates, we expect the coefficients on productivity and training to
be significartly different from zero. Specifically, we expect the coefficient
tor productivity to be positive and the coefficient for training to be nega-
tive. On the other hand, if the firms do not adjust their wage rate to ob-
served productivity and training investment, the coefficients on these vari-
ables will be zero.

Two equations for wage rates, one for starting wages and the other for
latest wages, were estimated. The results are presented in table 3.17. The
starting wage is generally set before the new hire starts work, so one would
not expect it to have a very strong relationship with realized productivity.
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TABLE 3.17

IMPACT OF WORKER PRODUCTIVITY GN WAGE RATES

Starting Wage Latest Wage

Training f(ime (100's of hrs.) -.019* (1.89) -.022 (1.51)
Productivity
2d week .084 (1.37) .045 (.51)
3d-12th week .020 (.26)  ~-.000 {.00)
At interviaw or separation -.011 (.26) L215%** (3.,63)
Relevant Experience .0155%** (4 ,34) .0059 (1.17)
Relevant Experience Sq. (divided by 100) L039*** (4.54) .016 (1.38)
Total Experience .0079***(4.04) .0072*** (2.64)
Tctal Experience Sq. (divided by 100) LQ17%** (3.28) L0135*%  (1.79)
Years of Schooling L012*** (3.08) .012** (2.16)
Relevunt * sional Education L039%** (3.21) .030*  (1.77)
Private vocational education .008 (.28) .023 (.62)
Female .040*  (1.90) .029 (.98)
Kno.n to Be TJTC Eligible .062 (1.64) L165*** (3.10)
Union Referral L426*** (4.69) .115 (.90)
Number of Observations 456 456
R Squared .353 .306
NOTE: This table is based un fixed effects models that compares two new hires

for the same job at the same firm. Other variables in the model were whether
the job was temporary, whether the individual was a student, hours worked per
week, whether referred by a relative, and whether subsidized by a program
other than TJTC. The model for latest wage also contained tenure and tenure
squared. The model for starting wage contained date of hire and *he date of
hire squared.

* significant at the 10% level
**  significant at the 5% level
***  significant at the 1% level

(two-sided)
(two=-sided)
(two-sided)
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This expectation is confirmed by the small size and insignificant coefficients
on the three measures of worker productivity. Employers do seem to be able to
anticipate when a new hire will require extra training, however, and to offer
lower wage rates to new hires who require the extra training. The magnitude
of this impact is not particularly large. An increase in training during the
first 3 months by the equivalent of one fifth of the new employee's potential
productivity reduces the new hire's starting wage by only 2 percent. The
small size of this response suggests either that most of the training in the
first 3 months is specific to the firm or that the employer has difficulty
anticipating how much additional training an inex.erienced worker is going to
require.

Worker characteristics generally have larger impacts on starting wage
rates than an.current wage rates. Holding realized productivity and total
experience constant, 5 years of relevant work experience raises wage rates by
6.8 percent at the start but by only 2.6 percent at the time of the interview.
Being a referral from a union has an extremely large effect on starting wages
but a much smaller effect on current wages. This pattern of results--large
impacts of worker characteristics and small impacts of realized productivity--
confirms our expectation tha' i he main determinants of the starting wage are
worker characteristics observable prior to the hiring decision.

Latest wages are clearly a function of both worker characteristics and
actual productivity. Total experience, years of schooling, and relevant voca-
tional education all had statistically significant impacts on relative wage
rates. Reported productivity at the time of interview or separation also had
large statistically significant effects on wage rates. The elasticity of
wages with respect to productivity is 0.17 (0.8 x 0.215). The fact that this
value is significantly below 1 implies that wages only partially reflect
person-to-person variations in productivity on the job. This finding explains
why studies that have absolute measures of worker productivity typically find
that coefficients of variation for productivity greatly exceed the coefficient
of variation of wage rates. Bobko, Karren, and Parkington's (1983) study of
92 insurance counselors found, for instance, thet coefficients of variation
were 42 percent for the sales of these counselors but only 14.6 percent for
their earnings.

3113:3



The conclusion that relative wage rates at interview or separation depend

on realized productivity as well as worker characteristics is subjecc to chal-
lenge, however, if employers set wage rates on the basis of worker character-
istics such as recommendations from previous employers and aptitude tes®
scores that are not available to the researcher. If such information is
available to the employer and it has a continuing effect on wages even after
the new hire has been at the firm for a year, the productivity measures will
tend to pick up the eftects of these omitted worker characteristics and the
coefficients on current and lagged productivity will have a positive bias, We
examined the presence of omitted variables in wage equations by jointly esti-
mating the starting and latest wage equations u‘ing seemingly an unrelated
regression technique. Evidence that some of the determinants of relative wage
rates are not included in our models is provided oy the fact that there is a
positive corrclation of 0.3 between the errors of the z equations. Any
possitle bia. produced by ayr omitted characteristic, however, seems to be very
small. For the latest wage, it is only the contemporaneously measured produc-
tivity variable that has a large positive effect on the wage, and actual
productivity ir the first 2 weeks and the next 10 weeks show no significant
impact. Also, in the starting wage model, it is actual productivity in the
first 2 weeks that has the largest positive effect and current productivity
shows no significant effect. This pattern of coefficients suggests that (1)
omitted worker characteristics are not a significant source of bias of the
coefficients on the productivity viriables in the mcdel of the latest wage and
(2) wages adapt quickly though not completely to the realized productivity of
the new worker.

Gne would not expect all tirms to be equally abie or inclined to adjust
relative wage rates to the realized relative productivity of workers. One
would expect large establishments and unionized firms to be less likely to
base wage increases on supervisor opinions of a worker's productivity. This
hypothesis was tested by entering interactions between current productivity on
the one hand and size and unionization on the other into the models predicting
a worker's current relative wage (see table 3.18). Both coefficients were
negative as anticipated, and the coefficient on the interaction term for size
and productivity was significantly negative. The elasticity of the wage with
respect to productivity is 0.2 (i.e., 0.8 [0.198 + .052]) at non-union estab-
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TABLE 3.18

IMPACT OF WORKER PRODUCTIVITY ON WAGE RATES:
INTERACTIONS WITH UNIONIZATION AND SIZE

Starting Wage Latest Wage
Training Time (100's of hrs.) -.020** (2.01) -.017 (1.17)
Productivity First 2 Weeks .080*  (1.87) .052 (.79)
Productivity (most recent) -- L198%** (4 21,
Size Times Productivity .019 (.73) -.055* (1.80)
Union Times Productivity .179 (1.11) -.138 (.62)
Jnion Referral .382*%** (4.08) .120 (.94)
Hired a Relative -.041*  (1l.vy) -.037 (1.23)
Referral by a Relative .024 (.41) -.016 (.19)
Relevant Experience L0154***(4.31) L0064 (1.29)
Relevant Experience Sq. (divided by 107) ~-.038*** (4.49) -.018 (1.48)
Total Experience .0075***(3.87) .0077***(2.80)
Total Experience Sq. (divided by 100) =.017*** (3.13) -.015** (1.99)
Years of Schooling .012*** (3.08) 012%*  (2.13)
Relevant Vocational Education L039%** (3.17) .026 (1.53)
Private Vocational Education .004 (.16) .024 (.63)
Female -.039* (1.84) -.024 (.81)
K in to be TITC Eligible -.071*  (1.87) -.165*** (3.10)
Reccived JTPA Subsidy .007 (.19) -.002 (.03)

NOTE: This table is based on fixed effects models that compares two new hires
for the same job at the same firm. Models were estimated using seemingly
unrelated regression. Other variables in the model were whether the job was
temporary, whether the individual was a student, and hours worked per week.
The model for the latest wage also contained tenure and tenure squared. The
model for starting wage contained date of hire and the date of hire squared.
The weighted R square for the system was 0.332, and the coorelation between
the residuals of the 2 equations was 0.39. In the starting wage model, size
and unionization are interacted with productivity in the second week. In tne
latest wage model interactions are with most recent productivity.

* significant at the 10% level (two-sided)

** significant at the 5% level (two-sided)
*** gsignificant at the 1% level (two-sided)

Q 3-47
ERIC 145

¥




lishments with 17 employees. Though the coefficient on the unionization inter-
action is not statistically significant. it's point estimate implies that a
unionized firm of that size would have an wage elasticity with respect to
productivity of 0.09. The results imply that the elasticity of the relative
wage with respect to relative productivity will be 0.09 at a non-union estab-
Tishment with 200 employees, -0.02 at a unionized establishment with 209
employees, and 0.02 at a nonunion estabiishment with 1,000 employees. Clearly
the r.lative wage rates of diiferent workers in the same job do not vary
proportionately with their productivity. In medium-sized unionized establish-
ments, and large non-union establishments, there does nut seem to be any
immediate response of relative wages to relative productivities.

3. The Effect of Training and Productivity Growth on Turnover

What iﬁbéct does the productivity of a worker and the training received
by that worker have upon turnover? The findings in the previous section sup-
port a view that wage rates and other job rewards are i1n most cases tied to
the job occupied and respond to the perceived competence of individual workers
only incompletely. Another way employers may respond to productivity differen-
tials between workers is by promoting the most productive and firing the least
productive. Many employment contacts (both explicit and implicit) greatly lim-
it the firm's flexibility in setting wage rates but offer it great flexibility
in releasing unproductive new hires during a probationary period that may last
as long as 6 months., Why do firms offer labor contracts in which they fire
less-productive workers rather than offering them a lower wage? The contract
literature has suggested a number of reasons why firms may choose to offer
such contracts. As a worker gains tenure on the job, the specificity of the
job match increases. Renegotiating wage rates after specific training is
cowpleted will be very costly because the gap between the threat points of
each party can be quite large and the incentives for strategic behavior are
strong (Hasimoto and Yu 1981).

A second reason for such contracts might be morale considerations. Re-
taining an unproductive worker who has been chastened by receiving a salary
cut or demotion may be bad for morale. The bitterness that such an event
causes may result in grievances being filed against the company, efforts to
organize the firm's employees, further declines in the worker's productivity,
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damage to the morale and cohesiveness of the work group, and Sabotage (AkerTof
1982).

In this subsection, we examine the impact of differentials in realized
productivity and differentials in training investment o5 the differentials in
turnover of people occupying the same job. How responsive is turnover to such
differentials? At which types of firms is turnover most responsive to produc-
tivity and training differentials? Have the firms that are unable to adjust
wages to productivity differences compensated for this by being quicker to
fire the workers who are less productive? Or, are the types of firms that ad-
just wages to productivity also more likely to fire the less-productive employ-
ees? These issues were addressed by studying a sample of workers who had been
recruited for permanent jobs and who stayed at the firm at least 3 months.

The effects of the firm's characteristics on the average level of turnover was
partialed out by examining differences ir subsequent turnover between pairs of
workers who had the same job and met the selection criteria noted here. Limit-
ing the sample to those who stayed at the firm at least 3 months means that we
have one measure cf training investment and two measurcs of reported
productivity that are not contaminated by turnover events. The models
therefore characterize the effect of the training provided in the first 3
moaths and the produc-tivity achieved during that period on subsequent
turnover,

Models were estimated predicting differences in the log of actual tenure
and probabilities of voluntary and involuntary separations. The results of
the analysis are presented in table 3.19. When measures of actual training
and productivity were included in the models, a'most none of the character-
istics of the worker were statistically significant. The sole exception to
this was that pe~ple recruited through newspaper ads were more likely to be
fired and had shorter tenure, school referrals had lower dismissal rates,
employer referrals had higher dismissal rates, and women had Tower quit
rates. By far the most powerful determinant of turnover is reported pro-
ductivity during the 3d-12th week of employment. When the productivity scale
is defined over a range from 0 to 1, workers' productivity in the 3d-12th week
has a mean of 0.65 and standard deviation of 0.14. A 1 standard deviation
(0.14) rise in the productivity report raises expect.d tenure by 39 percent at

a nonunion company with 19 employees. It lowers the probabiiity of being
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TABLE 3.19

IMPACT OF TRAINING AND PRODUCTIVITY ON TURNOVER
(within firm models)

Involuntary
Explanatory Variables Log Tenure Separation Quit
Log Training Intensity 123 .123* - 146v"* - 140%** .029 031
(1.8) (1.8) (3.3) (3.2) (.5) {.5)
Log Training Intensity Times Size -.Gid4 -.042 L0158
(.3) (1.4) (.54)
Productivity 2d Week -.617%* - 605%* - 440%* - 400** .110 .180
(.3} (2.1) (1.4) (2.2) (.5) (.8)
Productivity 3d-12th Week 2.400%%% 2, 367%%* - 674%** - 67300 - 390%" -.5371**
(8.4) (8.3) (3.7} (3.7) (2.1) (2.3)
Productivity 2d-12th Week Times Size -.,398%% - 339%%* . 186** -.116 211 L210%*
(2.3) {2.6) (2.1) (1.4) {1.8) {2.0)
froductivity 3d-12th Week Times Unfon -.399 -.446 1.047¢% 1.146%* .600 592
(.5) (.6) (2.0} (2.2) {.9) (.9)
Log Starting Wage -.270 .101 -.086
(1.2) (.7) {.5)
R Squared 592 568 242 .226 121 .114

NOTE: These models of differences between the tenure and turnover of two workers in the same job
have the following control variables: dummies for referral squrce, relevant experience and total
experience and their squares, 1og of potential tenure and its square, years of schooling, gender,
relevent vocational education, private vocational educetion, known to be TJTC eligible when hired,
subsidized by JTPA, hours worked per week, and working at the firm while part of a co-op program.

*  significant at the 10% level two-s ided
**  cignificant at the 5% level two-sided
wer  gignificant at the 1% level (two-s ided)
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fired by 9 percentage points and the probabilities of qui .ing by 7 percentage
points. If productivity is 0.14 higher hoth initially and during week 3-12,
expected terure is 27 percent greater, the probability of beiny fired is 14
percentage points lower, and the probability of quitting is 4.5 percentage
points Tower. Less productive workers are more likely *o quit, but it is in
the probability of being fired or laid off where the really big differences
show up.

The responses of turnover to a worker's productivity clearly depend upon
the size of the firm and on whether it is unionized. A worker's productivity
has a smaller effect on expected tenure at large unionized firms. A 1 stan-
dard deviation (0.14) increase in both productivity reports increases expected
tenure by 27 percent at nonunion companies with 19 employees, by 13.5 percent
at non-union companies with 200 employees, and by 6./ percent at unionized com-
panies with 200 employees. Size and unionization have very different effects
on the two forms of turnover. Most probationary periods in union contracts
are for 3 months or less. 1In our data, 88 percent of the firms with probation-
ary periods had a probationary period of 3 months or less. This probably ac-
counts for the fact that dismissal and layoff probabilities of unionized
workers who have 3 or more months of tenure do not depend upon the worker's
actual productivity. Dismissal decisions at large nonunion companies, seem to
be more sensitive to a worker's productivity than the dismissal decisions at
small non-union companies. Quit propensities react to company size in the op-
posite fashion. At companies with 200 or more employees, there is no tendency
for the less productive employees to be more likely to quit. At small compan-
ies, there is such a tendency and it is statistically significant.

The primary prediction of human capital theory about job turnover is that
workers who have a great deal of specific training should have lower rates of
turnover. This proposition applies to workers who have completed their train-
ing or whose training is well underway. If the employer has paid for most of
the costs of specific training, a significant loss is suffered if a separation
occurs, so we would expect the separations over which the employer has control
(involuntary separations) to be negatively related to the amount of specific
training. If the employee has paid for the specific training, one would ex-
pect voluntary separations but not involuntary separaticns to be negatively
related to the amount of specific training provided.
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Expected tenure is greater for workers who have received more than the
normal amount of training. The elasticity of tenure with respect tc training
is apparently about 0.12. More intensive training raises expected tenure by
lowering rates of involuntary termination. Holding productivity constant, a
doubling of training investment during the first 3 months lowers the proba- 1
bility of being fired in the subsequent period by nearly 10 percentage points. 4
Variations across workers in the amount of training received seem to have no

effect on quit rates. The fact that additional investments i.i training reduce
involuntary turnover but not voluntary turnover supports our previous finding
that most of the training provided in the first months on a job is specific to
the firm. Apparently some new hires ar~ recruited for their potential not
their experience. The receipt of extra training may reflect a belief in a
worker's potential. For these workers low prodictivity during the first few
months is not as negative as would be for someone with previous relevant
experience, and very low rates of involuntary turnover result.

3.7 Training, Productivity and the Incidence of Promotions

About one-third of our sample of new hires were promcted before the date

of our interview. Consequently, an analysis of promoticas was conducted which
paralleled the analysis of turnover. The results of this analysis of differ-
ences in promction likelihoods of two recent new hires is presented in table
3.20. As one might anticipate, productivity during the 3d-12th weeks on 1hne
job was by far the single most important determinant of an indivicual's
1.kelihood of promotion. Those who were 15 percent (0.10) more productive
than other new hires in that job were 13 percentage points more likely to be
promoted.

The coefficients o- r~norted initial productivity are negative but not
statistically significant. This implies that low productivity in tre initial
weeks on a job is not held against a new employee being considered for
promotion if learning is rapid and very high levels of productivity are
attained. The size of the firm has no effect on how sensitive promotion
decisions are to perceptions that a worker is highly productive. There does
seem to be a tendency, however, for unionized firms to be considerably less
affected by productivity when deciding about promotions than ncnunion firms.
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TABLF 3.20

IMPACT OF TRAINING AND PRODUCTIVITY
ON PROMOTIONS
WITHIN FIRM MODEL

Explanatory Variables Model 1 Model 2
Log lraining .087* .105%*
(1.8) (2.0;
Log Training Times Size .089** .0gQ**
(2.6) (2.0)
Productivity 29 Week -.262 -.199
(1.3) (.9
Prouuctivity 3d-12th Week 1.332%** 1.276***
(6.4) (5.8)
Proguctivity Times Size .087 .098
{(.8) (.9;
Productivity Timcs Union -.957
(1.5)
Log Starting Wage -.261* -.281*
(1.8) (1.7)
R Squared .216 .256

NOTE: Model 1 contains only three additional variables: hours
worked, log potential tenure, and log potential tenu.e squared.
Model 2 contains the following additional characteristics of the
worker: gender, relevant experience, total experience, ' -ferral
source dummies, vears of schooling, relevant vocaticnal education,
private vocational education, known to have been a TJTC eliaible
when hired, subsidized by JTPA, and initially hired as a co-op
stodent.  Only the co-op student variable had a statistically

sigi ificant effect (+) on ,.-omotions.

* cignificant at the 10% level  (two-sided)
**  significant at the 5% level (two-sided)
***  significnat at the 1% level (two-sided)
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There is a clear tendency for those whe receive more intensive training in
the first 3 wonths on a job to have a h  _r prcbability of subsequently being
awarded a promotion. A doubling of training intensity during the first 3
months is associated with a 7 percentage point nigher probablility of pro-
motion at companies with 19 employees. This association is even stronger at
iargc establishments. If the company has 200 employees, a doubling of the
training intensity in the first months is associated with a 31 percentage
point ¥ ‘gher probability of L2ing promoted.

3-54

152

e

- or



NOTCS

1. See 2 of Chapter 2 for a complete description of the derivation of cost
factors.

2. Measurement error is probably biasing these coefficients. Our respondent
(generally a boss, suparvisor, or personnel manager) probably had better
knowledge of time spent in formal training and informal training by supe:-
visors than of time spent in other forms of training. This should have
resilted in the coefficients on these forms of training having a smaller
downward bias than the coefficients on informal training by co-workers and
time spent watching others. Correcting for measurement error might raise the
coefficients on these last two forms of training by more than it raises the
coefficients on formal training. Consequently, the conclusion that the rate
of return to the most informal types of training is higher than the rate of
rewurn to formal training is probably robust with respect to corrections for
measurement error.

3. If training intensity in each of the other seven quarters were identical
to the first auarter's training intensity, the cost multiplier would be seven
rather then two. The correct multiplier is significantly less than seven
becctse training investments in the later period are not perfectly correlated
with training investments in the first quarter and because most employers
report the training period to be less than 6 months. Given these facts, the
two for one ratio is an assumption that magnifies the cost of the reported
differences in training intensity quite dramatically and reduces calculated
rates of return by a factor of three.

4. The RORs arz the ratio of the yearly increase in productivity divided by
an estimate of the cost of the training investments that produced the
productivity increase, Turnuver and skill obsolescence are not incorporated
into the estimate. As an example of the calculation, the formula for informal
0JT by co-workers using the coefficients from the linear model in table 3.2
for training intensity equal to 300 hours was as follows:

[(.L548 - .000038 (300) (2)) (2000)] + [(3) (80)] = .267

where 80 is the assumed productivity of the co-worker and 3 is the change in
training over the 2-year period that is associated with a 1-unit change in
training intensity during the first 3 months.

5. This occurs despite the fac- that some categories of job applicants may
have a higher average producti' "ty level than others. Each firm evaluates its
job applicants and offers a job only to have those whose expected productivity
exceeds a cutoff point. Firms will be more likely to make job offers to
applicants with characteristics (e.g., previous work experience or a strong
recorner.datiaon from soreone the employer trusts) associated with a high
productivity level. Workers whose expected productivity is substantially
above a firm's productive potential and may choose not to apply at this firm
or choose to curn down this firm's job offer. Workers with expected
productivity that is below this firm's cutoff point either do not apply
(because they know they are not qualified for the job), or they are not
offered a job when they do apply. These workers must settle for jobs at firms
that u:fer somewhat less-attractive postions.
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6. There is no need for a structural model of the relationship between
packground and job performance. Structural models of the relation between
background and performance in a sample of job applicants cannot be estimated
using these data without bias because uf the truncated nature of the sample
(the applicants who were believed to h=ve low productivity were not hired, so
observations on their job performance are not available) (Brown 1982).

7. Relevant experience was measured by asking the employe "How many months of
experience in jobs that had some application to the position did (name) have
beiore he or she staried working for your company?" Total experience was
measured by calculating the amount of time that had passed since the new hire
had completed schooling. Included is both time employed in related and unre-
lated jobs and the time spent unemployed or out of the laber force. When
relevant experience is controlled, the coefficients on total experience
measure the impact of irrelevant experience. It should be noted that ques-
tions about the worker's productivity and training requirements were asked
after the question about relevant experience.

8. Note that the effect of 5 years of relevant experience which is not offset
by a decline In irrelevant experience is obtained by adding the predicted
effect of a simultaneous increase in both relevant experience and total exper-
ience. Alexander's (1974) analysis of longitudinal data on earnings from
social security files and Hollenbeck and Willke's analyses of 1983 CPS data in
this report obtained similar results. Holding the amount of experience at the
firm constant, past experience in one's current industry or occupation had
larger positive effects on earnings than experience in other industries or
occupaticns.

9. The estimated impact of tenure in the first year is the actual reported
increase in productivity of stayers. The regression predicting productivity
at the time of separation or interview with tenure and tenure square¢ is used
to estimate the effect of the second year of tenure and the effect of the
first and second years of relevant experience. Column two is based on the
full sample and column three is based on mudels estimated in a sample of
stayers.

10. This hypothesis was tested by defining for each new hire a measure of
relative profitability--productivity net of the vage and training costs--
during the first 3 months and then analyzing how worker characteristics
influence profitability.

11. Another measure of profitability was defined for the interview date by
subtracting proportionate dif“erences in wage rates from proportionate
differences in productivity. Differences in the costs of training the worker
were not imeasured beyond the first 3 months, so this variable captures only
part of the variations across people in their current profitability to the
firm.
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12. Implicit in this choice of specification are two maintained hypothesis
that are probably violated in the real world: productivity growth does not
depend upon the level oi productivity in the first 2 weeks (it is solely a
function of training and tenure and interactions of firm and worker character-
istics with these variables), and training investment and productivity growth
are not jointly determined. In fact, it is probably the case that there are
diminishing returns to investment in training. If the firm is trying to have
its employees attain a varget skill level, its probable response to the
discovery that a new hire is a slow learner will be to offer extra training.
The analysis of variations in training intensity across firms suggested that
the elasticity of demand for training is less than one. Across individuals in
a firm elasticity is likely to be even lower than it is across firms. This
implies that slow learners will get more than the average amount of training
and will achieve less than the average level of productivity. Estimates of
models that take into account the above problems is left for future work.

13. Evidence that firms care a great deal more about productivity losses
arising from lack of effort than they care about equivalent losses arising
from ability or skill deficits is not hard to find. A recent survey (Miguel
and Foulk, 1984) asked 150 supervisors to describe how they would handle
various violations of job expectations. The response categories supplied to
them were ignore, discuss if persists, discuss imnediately, warning, suspend,
and fire immediately. These response cctegori2s were assigned numerical
values from zero for ignore to five for fire immediately. The typical
reaction to a worker who "tries but is 15 percent less productive than other
workers with the same training" (1.73) and to a worker who "seems not to be
trying but is no less productive than other workers" (1.53) tended to be to
discuss it with the worker either immediately or if it persists. A worker who
"doesn't try and is 15 percent less productive than others with the same
training" was typically in much more serious trouble. Their mean score was
3.07 implying that they would immediately be given a warning, and they would
be fired if it persisted.
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4.0 SUBSTITUTABILITY OF WORK-RELATED PREPARATION AND
ON-THE-JOB TRAINING
Suk Kang

4.1 Intraduction

In the first few months of employment, new hires typically receive a sub-
stantial amount of on-the-job training to acquire the necessary job skills and
knowledge to become productive members of the firm. In this chapter, we ex-
amine the relationship between the improvement in productivity, and on-the-job
training in the very early stage of employment based on the National Employer
Survey data. ’

In previous studies of the National Employer Survey data, Bishop (1982)
found that in the first 3 months (12 weeks) of employment, new hires spent an
average of 50 hours watching others do the job, 12 hours in formal training
programs conducted by management, 50 hours in informal training conducted by
management, and 25 hours in informal training conducted by co-workers. Time
spent in on-the-job training added up to nearly 25 percent of the total work
hours in the first 12 weeks. During this period, productivity of new hires
increased from 24 percent to 36 percent accounting for nearly one-half of the
(absolute) productivity growth in the first 2 years of employment.

The effecc of on-the-job training on productiviiy, however, depends not
only on the time spent in on-the- job training, but also on the workers' job
preparation before joining the firm. For example, workers in electronics-
related jobs who have had engineering in college will be more productive from
the beginning and learn job-related skills much faster than those workers who
took liberal arts science. Similarly, those workers with relevant training in
vocational schools or more work experience will be more productive; the ef-
cacts of on-the-job training on productivity will depend on workers' past
job-related experiences. In thi. study, we examine the impzct of “he three
forms of job preparation--formal education, vocational education, and work
expcrience--on the initial levels of productivity, wage rates, and on-the-job
training and their impact on improvement in pruductivity.

Human capital models of on-the-job training by Hashimoto (1981),
Hashimoto and Yu (1980), Ohashi (1983), and Bishop and Kang (1984) assert that
the firm's decision on the training investment is determined so that the net
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return from training is maximized. Two factors affecting the return from
training are tYe rate of labor turnover and the relationship between produc-
tivity growts and the cost of training. The first factor, the interaction of
labor turnover and training decision, is well explored in the studies pre-
viously cited and will not be repeatad here. The latter factor depends not
only on the amount of training provided on the job, but also on the previous
employee's work-related experience, initial skill level, innate ability, and
vocational and academic education. Although the previous studies briefly dis-
cussed the return from the training investment, in the analysis of the model,
the effects of those background variables were not given much attention.

The determination of on-the-job training in relation to the previous ex-
perience and skill level crucially depends on the degree of substitutability
of on-the-job training and various work-related preparation, initial skill
level, innate ability, and education. If the skills produced by, for example,
education are not replaceable by and ccmplementary to on-the-job training, the
return from the training investment for those with better education will be
higher, and the resulting investment level for them will be higher than for
those with less education. The degree of substitutability is dependent upon
the technology employed in the job and, so, should vary by occupation and
industry. The degree of substitutability between on-the-job training and
training prior to employment is basically an empirical issue, and there is no
a priori ground to specify the relationship before scrutinizing the data. In
this study, we examine the relationship between the effect of on-the-job train-
ing on productivity and its interaction with various work-related experiences
and preparations on an empirical basis.

The effects of on-the-job training on productivity should vary by occupa-
tion, the skill requirement, and the technology used. Furthermore, the pro-
ductivity measure empioyed in the National Employer Survey is defined in terms
of relative productivity compared to a hypothetical "best worker" in the same
firm and in the same position. Therefore, comparison of productivity across
individual workers may not be meaningful if the differences in the measurement
in productivity are not properly controlled.




One approach to deal with heterogeneity of measurement is tc compare the
two workers in the same position in tne same firm (see Eishop 1982). However,
this approach assumes that the marginal return to training on productivity is
equal across firms, occupations, and industries, which me be too severe a
restriction. The other approach is to compare workers in similar positions.

In this study, we take the latter approach in controlling heterogeneity
of productivity measure. Workers are grouped by occupations anc the productiv-
ities are compared within the same occupational group. It may be reasonable
to assume that the productivity of the workers in the same occupation can be
measured by a common scale and that the comparison of the return from training
on the productivity growth within the same occupational group is rieaningful.

The following questions are posed:

o What is the impact of the three types of job preparations--work
experience, academic education, and vocational education--on new
hires' productivity? Are there differences by occupation?

¢ How do employers evaluate workers' previous job-related
preparation in terms of wage? Are there positive associations
between the factors that raise wage rate and productivity, or
improvement in productivity?

¢ Does vocaticnal training raise workers' wage and productivity?
What are the differential effects of vocational education and
academic ecucation on wage rate and productivity?

o How much does on-the-job training improve workers' productivity?

We aralyzed the National Employer Survey data obtained from telephone
interviews of over 3,800 employers. These data contained rich information on
receatly hired workers--performance on the job, the amount of on-the-job
training in the first 12 weeks, skill requirements, previous academic and
vocational education, work experience, along with various worker, job, and
firm characteristics.

The next section offers three models describing the relationship between
previous work experience, on-the-job training, and productivity. The third
section describes the data used in the analysis. The estimation results are
discussed in the fourth section. Section 5 gives the conclusions of the
study.
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4.2 Models of Training Decision

The relationship between the various work-related experience and worker
product®/ity may differ by occupation, skill requirement, technology employed
by the firm, and industry. The firm's training investment on new hires is
determined by the nature of technology, labor market conditions, and the
worker's previous work-related preparation. Given the information on these
factors, the firm will choose the best training program that yields the high-
est return on training investment.

In the previous study by Bisb~n (1982), it was found that, given the
occupation and the firm, when two workers with different vocational training
are compared, the one with more vocational training required less training to
achieve a certain skill Tevel than the one who received less vocationai train-
ing. This section presents three models based on this observation. These
three models predict distinctive relationships between the amount of on-the-
job training, improvement in productivity, and the previous job-related
training.

In the first model, it is assumed that the initial productivity of those
who received better job preparation is higher than less prepared workers, and
the same amount of on-the-job training increases productivity much faster than
for those workers without preparation. When the return frcm the investment in
training is higher for petter prepared workers, the firm will invest more time
in training. This r2lationship is depicted in figure 4.1.

In figure 4.1, two curves, PyP; and P2Pp, describe the
relationship between on-the-job training and productivity. Curve PPy
corresponds to worker 1 with less work experience, and curve P2Pp
corresponds to worker 2 with more work experience. O0C is the cost of training
measured in terms of the unit of output. Note that with the same amount of
on-the-job training, worker 2 is more productive than worker 1, and so, to
attain the same skill level, worker 2 requires less on-the-job training.
Also, the firm's optimizing behavior implies that the investment level is
determined so that the net return from the investment is maximized. In
figure 4.1, the optimal investment level for worker 1 is 0T, and the optimal
investment for worker 2 is 0Ty at which point the slope of the curves
coinc.”es with the slcpe of the cost curve. TT’éilode] predicts that those
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with more work-related experience receive more on-the-job training and are
more productive than those without or with less work experience. Thus, the
simple model in figure 4.1 may explaiin the observed pattern of productivity,
training, and the work experience. We call the relationship shown in figure
4.1 model 1.

In the second type of relationship, on-the-job training can substitute
for previous training. This is illustrated in figure 4.2. The relationship
between training and productivity is given by the curve PP. The horizontal
axis is total training expressed as the sum of previous training and on-the-
job training. Productivity is a functicn of the sum of the two types of
“raining. In figure 4.2, the worker's initial productivity is Py, which
corresponds to the level of previous training To. The worker's productivity
increases with on-the-job training. Given the cost of on-the-job training
depicted by the curve originating from T,, the optimal level of on-the-job
training is ToT*, because at T* the difference between the productivity
curve and the cost of on-the-job training is maximized. If this relationship
is true, the firm will invest less in on-the-job training for those workers
with more experience and will invest more in training for those workers with
less experience. We call the relationship shown in figure 4.2, model 2.

In order to illustrate the difference between model 2 and model 1, we pre-
sent figure 4.3 in which the horizontal axis is the amount of on-the-job train-
ing, the curve PoP2 is the productivity of the better prepared worker, and
the curve PiPy is the productivity of the less prepared worker. Given the
cost of on-the-job training, the better prepared worker receives on-the-job
training in the amount of 0Ty, and the less prepared worker receives on-
the-job training in the amount of 0T;. This model predicts that those who
received more previous training reguire less training on the job to achieve a
certain skill level and receive less on-the-job training than those with less
previous experience. Furthermore, after the training period is completed, all
the workers with the same characteristics except nn-the-job training will
attain the same skill (productivity) level.

In the third model, the productivity can be decomposed into two parts:
one depends only on the previous experience, and the other is determined by
on-the-job training. The productivity after the training period is determined
by the sum of the two. This relationship is depicted in figure 4.4. Here,
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the effect of on-the-job training on the improvement of productivity does not

depend upon the amount of previous training. Productivity of workers with
more experience is higher than for those workers with less preparation. 1In
figure 4.4, the curves PiP1, P2P2, and P3P3 are parallel to each

other. The curve P3P3 corresponds to the worker with the best previous
experience, PoPy corresponds to the next i2st, and PP correspnnds to

the least prepas ed worker. This model predicts that on-the-job training is
determined independently from previous work experience and that all workers
receive the same amount of on-the-job training. We call the relationship
depicted in figure 4.4 model 3.

In testing the prediction from these three models, we shall Took at the
three variables determined by worker, job, and firm characteristics. They are
productivity in the first 3 weeks on the job, starting wage rate, amount of
on-the-job‘t;aining, and productivity in the 3d-12th weeks of employment. 1In
addition to these three variables, we also examine the determination of start-
ing wage that influences the net return from training to the firm providing
training. The firm's objective function is written as

(B FaL xow - (T, a2, W)

where F is the gross return from on-the-job training, which is determined by
the amount of on the job training, turnover rate, worker's previous education,
work experience, and vocational education, along with other job- and firm-
specific characteristics. The argument T denotes the amount of on-the-job
training, and Xy is the vector of the other worker and job and firm charac-
teristics that influence gross return from on-the-job training. Function C
represents the sum of the direct and indirect cost associated with on-the-job
training. X, includes the factors that influence the opportunity cost of

the training investment, such as the presence of an experienced training staff
in the firm and the operation rate, which influence the opportunity cost of
training incurred by the instructors and trainees.

W is tho wage rate during the training period and enters into both gross
return function F and the cost function C. The wage rate affects the gross
return and the cost of training through two channels. The higher the wage,




the lower the worker-initiated labor turnover. This effect increases the
gross return from the training investment. The opportunity cost of training,
on the other hand, increases with wage rate. The total effect is determined
by the relative magnitude of these two effects. The firm will try to
maximize the difference between gross return from on-the-job training, F, and
the cost of on-the-job training, C, by choosing the level of on-the-job
training and the starting w>ge rate. We assume that the firm determines the
starting wage rate from the worker's observed characteristics and job and firm
characteristics. Then, the cquation for the starting wage is written as the
function of worker characteristics X, job characteristics Xj, and firm
characteristics Xg¢.

(2) W= Xyay + Xjaj + Xfaf.

The amount of on-the-job training, on the other hana, may depend not only on
the worker's characteristics and job and firm characteristics observed prior
to employment, Tha firm has an option to adjust the training plan after
observing a new hire's performance within the first 2 weeks on the job. We
propose two alternative specifications for the determination of on-the-job
training. If the firm's training decision is based entirely on the infor-
mation available prior to employment, the equation for on-the-job training is
written as (3).

(3) T-= waw + ijj + bef.

Alternatively, if the firm adjusts tie training plan after observing the new
hire's performance, the equation for on-the-job training is given by (4).

(4) T = dpo + wa'w + ijlj + belf

where P, denotes the initial productivity of the worker. Observed positive
or negative association between on-the-job training and initial productivity
then signals the underlying relationship between on-the-job training and
productivity growth. If model 1 is true, we expect that the coefficient for
the initial productivity d to be positive. If model 2 is true, a will be
negative, and if model 3 applies, d will be zer~,

Also, the initial productivity of the worker without previous training in
the firm is written as (5).

(5) Po = XyCy + XjCj + XfCf.
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The relationship between on-the-job training and worker productivity
after the training period in the general form is written as

P1 = G(PO,T,XW,XJ,Xf)

where Py is the productivity after the training period. The most simple
formulation of the relationship between P1 and the explanatory variables is
the linear form in (6).

(6) Pl = dOPO + dtT + dew + XJdJ + def

The parameter for the initial productivity d, is the depreciation
factor, and the parameters dt, dy, dj, and df are the marginal effects
of on-the-job training, the wortar characteristics, the job characteristics,
and the firm characteristics on productivity, respectively.

Linear form in (6), however, does not allow for the interaction between
initial productivity and on-the-job training.

In order to test the implications from models 1 through 3, and also for
the sake of parsimony of parameters in the model, the equation is specified in
th2 following form:

(7) Py =egPg + 1(Pg x T) + e7T + X,e, + Xjej + Xfef

The second term is the irnteraction between the initial productivity and train-
ing. This specification allows the marginal return from the training to be
dependent upon the level of initial productivity. Model 1 predicts a positive
coefficient on the transaction terin; model 2 predicts the coefficient to be
negative, and if model 3 is true, tre transaction term will have a zero coef-
ficient.

4.3 Data

An index of the firm's training input in the first 3 months (12 weeks) of
employment is created “y Bishop (1982). The index is defined as the weighted
sum of the four forms the training, time devoted to (1) watching others do
the job, (2) formal trairing program conducted by management, (2) informal
training conducted by management, and (4) informal training conducted by
coworkers. Time spent in these four activities is given weights that are
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determined by the opportunity cost associated with these activities and
aggregated into scaler value.l The index can be interpreted as the total
person-hours of skilled worker devoted to the training activity. The worker's
productivity index is obtained from the following question:

Please rate your employee on a productivity scale of 0-100, where

100 equals the maximum productivity rating new employees car at-

tain and 0 is absolutely no productivity rating by new employees.
The employers gave their evaluation of new hires' productivity for the first 2
weeks, for the next 10 weeks, and for the date of interview, or if the worker
had left the firm, the productivity score at the date of departure. Since
data on the amount of training after the first 12 weeks were not collected and
the date on which the most recent productivity scores were evaluated differed
by firms, the third productivity score is not a reliable source for measuring
the effect of on-the-job training. Therefore, we looked at the first two
scores of productivity that were measured in the same time interval across
samples. It should be noted, however, that by their construction, reported
productivity scores, in a strict sense, >re not comparable across firms. This
is because the best worker whose productivity score is 106 in 1 firm may not
be as productive as the bes* worker in another firm. Thus, the productivity
score given to the new hire, which is measured relative to a hypothetical best
worker's productivity, does not represent his or her productivity in other
firms. However, it may be reasonable to assume that once the occupation is
specified, the best worker in one firm is also the best worker in the same
occupation in another firm. Although we cannot be completely free from the
measurement problem, this assumption allows us to estimate the productivity
gain as a function of on-the-job training and other worker, job, and firm
characteristics.

The classifications of the occupational groups are the following:
(1) clerical; {2) sales, excluding retail occupations; (3) service,
(4) retail; (5) cratts; and (6) management.

The explanatory variables included in the estimation are classifiea into
three groups: worker characteristics, job ch-racteristics, and firm char-
acteristics. The worker characteristics variables are years of education,
including both formal academic and vocational education; relevant work
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experience for the current job measured in months; years of vocational educa-

tion related to the current job; age at the time of hiring; and sex.

The job characteristics variables include a measure of the generality of
skill multiplied by local labor market size, reflecting the degree of poten-
tial demard for the worker after the training is comp]eted;2 the training
requirement expressed as the number of weeks to become “ully trained if the
worker did not have any previous job-specific training; an index of the im-
portance of specific vocational preparation required for the job based on the
five-digit DOT codes for the job; the log of the value of the machine used in
the job; two dummies for the mode of compensation--one for piece rate and the
other for partial incentive; a dummy for a temporary job; and the number of
weekly work hours.

Firm characteristic variables are the log of the establishment size,
ratio of new hires to the establishment's employment size, quit rate of new
hires, the rate of sales growth, and the variable that takes a value of sales
wrowth when it is positive or that is zero otherwise. Sales growth variables
reflect the opportunity cost of training and the expected returns from the
training investment. When the firm's sales are expanding, the opportunity
cost of training will be higher, and when sales are declining, the expected
monetary return from training will be lower. But, the cost of training is
also low, so we expect that the relationship between firm growth and
on-the-job training is not monotonic. In addition to the worker, job, and
firm characteristics, four dummies for industries, construction, mining and
manufacturing, wholesale and trade, and finance and servi re included in
the 1ist of explanatory variables.

The descriptive statistics are presented in table 4.1. 1In the wop panel,
note that a positive association exists between the amount of training and the
starting wage across occupations. Higher paying occupations, such as manage -
ment and crafts, tend to offer more training. Service occupations, which are
regarded as low-skill jobs, pay the lowest average wage, and the training
index is about one-half of the index for managarial occupation. Also, skill
requirement (number of weeks to become fully trained) in the second row of the
third column and the training index show close positive association. Thus,
occupations with higher skill requirements tend to invest more intensively in
the early period of employment.
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TABLE 4.1
DESCRIPTIVE STATISTICS!

VariabTe Clerical " Sales Service —____Retail Crafts Management
Starting Wage 4.23 { 1.06) 4.37 ( 2.06) 3.52 ( 0.96) 4.36 ( 2.11) 5.71 ( 2.99) 6.94 ( 3.73)
Productivity First

2 Weeks 46.87  ( 25.65) 48.18  ( 27.07) 57.24  ( 24.24) 49.74  ( 26.45) 50.12  ( 26.11) 51.24  ( 30.54)
Productivity for 3d-12tn

Weeks 64.82 ( 21.81) 64.58 ( 21.29) 71 13 ( 18.34) 64.61 ( 21.17) 64.54 ( 20.16) 65.28 ( 24.97)
Training Index 154.23 (152.06) 152.81 (160.59) 103.86 (136.76) 153.28 (161.04) 178.75 (181.05) 213.23 (203.97)
Worker Characteristics
Education (in years) 12.68 ( 1.34) 12.51  ( 1.62) 12.05 ( 1.40) 12.49  ( 1.65) 12.17 { 1.32) 13.85  ( 1.90)
Relevant work experience

(in months) 3.53 ( 3.30) 3.44 ( 2.74) 3.51 ( 3.60) J.44 ( 2.60) 4.93 ( 5.58) 4.75 ( 4.42)
Vocational education

{in years) 0.53 ( 0.87) 0.40 ( 0.82) 0.35 ( 0.71) 0.38 ( 0.80) 0.71 ( 1.02) 0.59 ( 0.98)
Age 26.75 ( 8.49) 26.12 ( 9.82) 26.07 ( 9.82) 25.95 ( 9.24) 26.74 ( 8.49) 29.14 ( 9.76)
Sex (female = 1,

male =0) 0.90 ( 0.30) 0.49 ( 0.50) 0.57 ( 0.49) 0.48 { 0.50) 0.11 ( 0.32) 0.35 ( 0.48)
Job Characteristics
Gen. of skill times labor

market size 5.66 ( 3.65) 4.35 ( 3.40) 4.07 ( 3.37) 4.23 { 3.37) 4.59 ( 3.31) 4.73 ( 3.17)
No. of weeks to become

fully trained 13.58  ( 20.59) 14.94  ( 22.81) 8.68  ( 17.33) 15.34  ( 23.60) 32.23  ( 38.37) 26.86  ( 38.35)
Imp. of spec. voc.

training 4.15 ( 1.56) 3.44 ( 1.57) 3.37 ( 1.67) 3.41 ( 1.59) 6.33 ( 1.31) 7.06 ( 1.07)
Log of the value or

machine 1.47 ( 1.41) 1.14 ( 1.33) 1.06 ( 1.17) 1.12 ( 1.34) 2.36 ( 1.86) 1.81 ( 1.75)
Piece rate 0.005 ( 0.067) 0.045 ( 0.208) 0.034 ( 0.182) 0.03° ( 0.197) 0.088 ( 9.208) 0.031 ( .174)
Partial incentive 0.02 ( 0.16) 0.12 ( 0.32) 0.13 ( 0.34) 0.11 ( 0.31) 0.06 € 0.25) 0.18 ( 0.38)
Job temporary 0.09 ( 0.29) 0.19 ( 0.40) 0.17 ( 0.38) 0.20 ( 0.40, 0.11 ( 0.31) 0.09 ( 0.29)
Weekly hours worked 37.08 ( 6.68) 34.31 ( 9.75) 32.24 ( 10.70) 34.19 ( 9.90) 39.36 ( 6.50) 40.74 ( 8.52)
Firm Characteristics
Log employment size 3.06 ( 1.50) 2.45 ( 1.19) 3.22 ( 1.26} 2.43 ( 1.13) .92 { 1.43) 2.78 ( 1.%7)
Log employment size

squared 11.62 ( 10.76) 7.34 ( 7.84) i1.94 ( 9.23) 7.22 ( 7.80) 10.54 ( 11.10} 10.21 ( 11.71)
Ratio of new hire to

employment 26.41 ( 25.18) 30.73 ( 26.91) 35.21 ( 27.78) 30.90 ( 27.11} 31.93 ( 28.52) 29.17 ( 25.94)
Quit rate of new hires 30.01 (27.25) 32.95 ( 28.27) 34.47 ( 25.43) 33.55 ( 29.06) 32.75 ( 26.83) 30.27 { 25.77)
Rate of sales growth 7.39 ( 27.48) 5.34 { 28.33) 2.94 ( 14.70) 4.55 ( 28.70) 1.74 ( 20.80) 1.33 ( 20.07)
Positive growth rate

of sales 10.42 ( 24.74) 9.11 ( 25.25) 6.28 ( 10.21} 8.53 ( 25.55%) 7.33 ( 15.34) 7.55 ( 13.86)
NOTE:  Standard deviations 1s in parentheses.
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For crafts and management occupations, the numbers of weeks to become
fully trained are more than twice the period in which information on the
training investment are available, so it is expected that a substantial amount
of investment in training took place after 12 weeks of employment in these 2
occupational groups. Since thore exists a certain time lag between the
training investment and the realization of its return (improvement in
productivity), we cannot expect reported productivity in 3-12 weeks of
employment to be an accurate representation of the return from the training
investment, especially in crafts and management occupations. Rather, an
observed relationshir between productivity and training in these data is a
"snapshot" of a dynamic process in which the result of investment is being
materializ--.3

4.4 Estimation Results

Determination of On-the-Job Training

The index of training is regressed on the initial productivity and vari-
ous worker, job, and firm characteristics. Estimation results are presented
in table 4.2. Estimated coefficients of the initial productivities have nega-
tive signs and are highly significant in five out of the six occupationai
groups. This result implies that the employer adjusted the level of c¢n-the-
job training after observing the worker's performance on-the-job in the first
2 weeks of employment. Negative coefficients on the initial productivities
suggest that given occupaticn and worker characteristics, employers invest
less intensively in training if new hi.es are more productive in the first 2
weeks of employment. The result is in favor of model 2 which predicts that
on-the-job training is a suuctitute for previous job oreparation. The magni-
tudes of the ¢ .fficients reflect the sensitivity of on-the-job training with
respect to the change in initial productivity. The (absolute) magnitudes of
the coefficients are in the following descendirg order: retail, sales,
crafts, clerical, service, and management occupations. In terms of elas-
ticity, when evaluated at the samgle mean values, 1 percent increase in the
initial productivity reduces cn-the-job training by 0.79 percent in retail,
0.69 percent in sales, 0.55 percent in service, 0.52 per .eat in crafts, 0.36
percent in clerical, and (.21 percent in management occupations.
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variable Clerical
Productivity “irst 2

Week s -1.065%**( 0.312)
Worker Characteristics
Education 4.053 ( 5.897)
Relevant work experience

{in months) 6.i64* ( 4.080)
2gelevant work

exper ience squared -31.477***(15.282)
vocational education

(in years) 2.106 ( 9.162)
Age 1.031 ( 0.587)
Female -23.526 (24.836)
Job characteristics
Gen. of skill times Tabor

market size -2.485 ( 2.046)
No. of weeks to become

fully trained 2.306%**( 0.388)
Imp. of specfic voc.

training 1.695 ( 4.929)
Leg value of machine 6.336 ( 5.781)
Piece rate -26.720 (104.822,
Partial incentive -32.805 (55.931)
Temporary Job 14.494  (27.912)
Weekly hours worked 1.205 { 1.168)
Firm Characteristics
Log estab. size -33.722* (22.082)
Log estab. size squared 6.028***( 3.061)
Ratio of new hires -0.284 ( 0.300)
Quit rate of new hires 0.725***( 0.309)
Growth rate of sales -0.787 ( 0.937)
Positive growth rate

of sales 0.703 ( 1.011)
Number of observations 382
R squared 0.221

(" "\dard errors are in parentheses
e the coefficients multiplied by 100

-2.

-5.
8.

-57

-0.

-0
29

i Tsaves T - L T Tservdee T TTITTTIITL
204%**( 0.350) -1.000***( 0.341) -2
620 ( 5.875) 15.633%**( 6.176) -4
162 ( 7.111) 7.239* ( 4.638) 5
842 (46.982)  -15.95¢ (13.535)  -24.
936  (13.268) 30.895%** (13.354) 4
628 ( 1.125) -2.568***( 0.906) -1.
.433*  (21.273) 18.120 (17.74%} 30.

-1
-4
-2
-20

-46

oo ot

TABLE 4.2

INDEX OF ON- THE-JOB TRAINING!
BY OCCUPATION

.389 ( 2.818) 5.669**" ( 2.486) c.
LS570%**( 0.376) 0.607* ( 0.463) .
.065 ( 6.375) 1.055  ( 5.403) -0.
.244  ( 7.835) 6.568 ( 7.071) 1.
.443  (40.389; -80.451** (42.509) 19.
135 (32.039) -29.676  (25.725) -18.
416 (26.140) -35.992* (23.599) - 22.
620***( 1.158) 1.803***( 0.834) 2.
.646%* (25.525) -41.303* (26.039) -58.
L745%% (1 3.663) 4,101 ( 3.627) 8
119 ( 0.382) 0.218 ( 0.306) -0.
419  ( 0.364) 0.346 ( 0.331) ]
.624  ( 1.014) 0.404 ( 1.025) -0.
.148  ( 1.121) -1.384 ( 1.446) 0.

255 259

0.340 0.241

T T T F S an T cant Tat Tthe 7207 Tevel

**  Significant at the 10% level

C pe N 3

.432

.651 (5
.832 (7
427 (53
742 (13
231 1

895*** (26

S31%*( 3

006 (

(=R =1 =)

760 E
157 (1
228
0.315

LA45%**( 0.404)

.856)

.549)

.567)

.481)
.159)
.929)

.841)

411)

.486)
.200)
.488)

204)

.767)
.203)

.408)

709)

.385)

331)
996)

.097)

-1.853%**( 0.506)

-6
35

_—0 0 = O

.536
.436
.665

.606
.486
.981

Jg17
.79%

.641
.534
410
.645
43.
-0.

698
168

.84
.561
.223
.790
415

L914

(4
wee( 0

.600)
.196)
795}

.099)
.064)
.434)

.008)
.363)

.146)
.797)
.631)
.795)
.573)
.146)

.780)
.436)
.468}
.520)
.277)

.740)

(Ewa-sided)
(two-sided)
**%  Significant at the 5% level (two-sided)

-0.

-10.

-4

11.

-49,
-2.

-7.

Management
874 ( 0.752)
662 (12.676)
.382  (13.794)
.584  (64.392)
487  (23.532)
.410*  ( 3.001)
773 (53.730)
277 ( 7.479)
357 ( 0.789)
274 (18.445)
913 (14.120)
208 (155.894)
697* (62.092)
762 (94.017)
936 ( 2.495)
421 (59.086)
716* ( 8.056)
313***( 1.035)
523* ( 0.952)
930 ( 2.551)

.612%**(3.541)
99




Effects of the three job-related preparations--education, work experi-
ence, and vocational education--are mostly small and statistically insignifi-
cant except in service occupations. In service orcupations, those worke S
with more academic education and vocational education tend to receive more
intensive training. This result is somewhat puzzling because, in general, the

skill requirement in service occupations is low and more educated workers
require less training to become fully trained.

A plausible explanation of this phenomena is that within service occupa-
tions, those workers with better preparation tend to get the jobs with better
promotion opportunity and also get more training. Servire occupations in the
early period of employment for the better educated workers may be the first
step to higher level jobs in the later stages of their careers.

The measure of skill requirement--number of weeks to become fully
trained--has significant posiiive coefficients in five out of six ozcupational
groups. Hence, not only across occupational groups, but also within the same
occupational ¢-oups, jobs that require more training tend to invest more
intensively in on-the-job training in the early period of employment. One
exception is management for which the point estimate is negative and insig-
nificant. One reason that may explain tnis result is the following: The
number of weeks to becrwe fully ‘rained in the managerial occupations is on
the average 27 weeks, which is more than twice the period for which training
input data are obtained. Skill requirements for management are more cumpiex
than for other occupational groups. Some examples of managerial skills are
motivation of subordinates, cooperation with feliow managers, and organization
the work schedule. We expect Lhat improvem.  of these skills requires a
great deal of learning by dn'ng. Thus, training investment cends to occur
over the loncer period, and its incensity is less scnsitive to the total Sk{fj
requirement. 32

“ihe~ proticeeble results in the training inde regressions are 1nsignif3§
cant or pesitive and significant coefficients on the female dummies and the %z
erfects of ..tiblishment size. In their studies of Current Population Surveyg
uf adult orducation, Mevarson, lemsky, Tiernev and Berg {1983) found that ::
women re.eived less formal on-the-job trainin than their male counterparts f@
196¢ to the late 1970s, bt’ the gender gap tends to disappear after 1980. ot
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estimation result coincides with their observation when work training is
measured as the sum of both formal and informal training.

In five out of six occupational groups, the coefficients for the log of
the establishment size have negative signs for their linear term and positive
signs for their quadratic terms, implying that the training invistment is
larger either in small firms or large firms but smaller in medium-sized
firms. This result, however, does not apply to crafts occupations.

Determination of Initial Productivity and Starting Wage

Initial Productivity. The estimation results for inital productivity are

presented in table 4.3. Overall, the variations in productivity are not well
explained by the worker and firm characteristics included in the model. R
squares are low and range from 0.10 to 0.23. Across the six occupational
groups, the variables representing worker characteristics and firm charac-
teristics seem to have no consistent significant effects on the determination
of productivity measure in the first 2 weeks of employment.

Job characteristics variables, on the other hand, show some significant
effects, especially in those representing skill requirement. Significant ef-
tects are found in the number of months needed tn become fully trained, which
should have close relat.onship with the new nire's productivity reiative to
the bect worker in the firm. As expected, the estimated coefficients have
negative signs and except in the service occupation they are highly signifi-
cant. Also, the other variable that represents the skill requirement--index
of impertance of specific vocational training shows significant negative
effects in clerical and crafts occupations. Skill requirements in these two
occupations are well defined compared to the other four occupations and di-
rectly affect productivity from the very beginning of employment. Clerical
workers' productivity may be easily judged by typing speed and accurary. The
skills of crafts workers, for exampic, an auto mechanic's knowledge of mechan-
ical and electrical systems of various automobiles, affect their productivity
from the very start of employment. On the other hand, in tne fcour other oc-
cupational groups productivity in the first 1 or 2 weeks largely depends on
ki.owledge and familiarity with the operation in the workplace rather than
specific skills.
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TABLE 4.3

PRYJUCTIVLTY FIRST 2 WiEKS'

Variable " (Terical Sales Service " Retail Crafts_ Management

Yorker Characteristics

Education (in years) -0.320 ( 0.862) -0.427 { 0.877) 2.926%**( 1.080) -0.028 ( 0.907) 9.554 ( 1.204) -3.183** ( 1.602)
Relevant work experience

(in months) 0.712 ( 0.636) 0.841 ( 1.048) 1.641* ( 0.775) 0.651 ( 1.137) 1.678***( 0.757) 2.203  ( 1.847)
Zgelevant work

experience squared -2.224 ( 2.507) -3.842 ( 6.779) -3.521* ( 2.375) 2.638 ( 7.670) -4.201%* ( 2.372) -7.097 ( 8.836)
VYocational education

(in years) 1.582 ( 1.316) -0.338 (1.773) 1.335  ( 1.984) -0.292 ( 1.822) -1.225 ( 1.509) -1.532  ( 2.909)
Age 0.139 _ (.150) 0.309** ( C.163) 0.083 ( 0.154) 0.194 ( 0.171) 0.600***( 0.244) 0.148 ( 0.382)
Female -2.> { 3.718) -4.405 { 3.085) -1.162 ( 2.978) -5.519** ( 3.281) -4.079 ( 4.908) -4.285 ( 7.154)

Jsb Characteristics

Gen. of skill r loca’

labor market size -0.144  ( 0.310) 6. ( 0.418) -1.207  ( 0.432) 0.611* ( 0.437) 0.110 ( 0.480) 0.398 ( 0.932)
No. of mo. to become

ful’y traired ~0.150% *( 0.0587) =0.224***( 0.059) -0.062 ( 0.085) -3.239%**( (.066) =0.113%**( 0.043) =0.190** { 0.097)
Imp. of s'»c. voc.

training -1.087* { u.757) -0.265 ( 7.930) -0.831 ( 0.890) -0.727 ( 0.977) ~2.512%**( 1.226) -1.966 ( 2.350)
Log of machin~ value -2.470%**( .850) -1.556* ‘ 1.185) -1.019 ( 1.204) -1.551 ( 1.268) 1.004 (£.993) -1.391 ( 1.910)
Piece rate 2.21, (18.199) -5.853 ( 6.169) ~15.147%**( ;.402) 3.598 ( 7.165) -4.598 ( 7.936y 5.668 {18.977)
Partial incentive 13.111%* ( 7.507) -3.205%* { 4.534) -8.984%**( 4.284) -8.892** ( 4.821) 11.716** { 6.689) 0.006 ( 7.181)
Job is temporary -1.723 ( 4.201) g 309** ( 2.720) -5.762* ( 3.901) 8.589***( 3,786) -0.545 { 5.178) 18.362** (10.443)
Work hours 0.082 ({ 0.180) -€.147  ( 0.164) -0 300***( 0.138) -0.270* ( 0.174) -0.158 ( 0.258) 0.088 ( 0.407)

Firm Characteristics

Lcqg employment sfze -6.388%**( 3.251) -2.847 ( 3.849) 4.036 ( 1.006) ~-4.955 ( 4.066) -3.914 ( 4.032) -4.915 (7.1.2)
Log employment size

squared 0.610* ( 0.449) 0.321 ( 0.575) -4.495 ( 0.547) 0.492 ( 9.597) 0.286 ( 0.516) 5.514 ( 1.069)
Ratio of new hires 0.009 ( 0.046) 0.085* ( 0.036) =0.126%**( 0.051) 0.032 ( 0.058) -0.023 ( 0.059) 0.057 1 0.123)
Quit rate cf new hires 0.045 ( 0.044) 0.052 ( ™~ 051) =0.052 ( 0.055) 0.068* ( 0.052) 0.121** ( 0.0€3) -0.155% ( 0.113)
Sales‘growth -0.085 ( 0.126) -0.119 ( 0.146) 0.199 ( 0.170) 0.171 ( 0.146) 0.072 ( 0.149) 0.426 ( 0.324)
Positive sales growih -0.160 { 0.1a0) -0.163 ( 0.164) 0.141 { 0.245) -0.191 ( 0.165) -0.087 { 0.206) -0.580 ( 0.463)
Number of observations 515 344 311 313 62 128
R squared 0.097 0.204 0.142 0.189 0.217 0.232

$tandard errors are in parenthesés, ~ 77T ¥ Significant at the 207 Tevel (two sidal)
Entries are the coefficieats multiplied hy 100 ** Significant 1t the 10% level (two sided)
***  Significant at the 5% level (two sided)
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Frcm these results, we may conclude that the productivity indices in the
first 2 weeks on the job are mainly determined by the skill requirement of the

Job. This is because of the construction of the productivity measure employed

in the data. Also, there is a great deal of idiosyncratic noise not captured
by the explanatory variables iacluded in the model.

Starting wage. The estimation results of the starting wage rate equation

are presented in table 4.4. Unlike initial productivity, variatiors within
the cccupational groups have significant associations with the variables
included in the model, and estimated coefficients show som2 variation across
occupations.

The marginal offects of years of education on starting wage are positive
in a1l the occupational groups and their magnitudes are about the same in
clerical, sales, service, and retail. One year of formal education increased
starting wage by 11 to 14 cents per hour in these occupations. However, a
craftsworkers stariing wage is insen<itive to education, and ithe reiurn to a
year o. schooling shows the highest value in managament (82 cents per hour),
which is substantially larger than ones in other occupations in both absolute
and relative magnitudes. Effects of the work experience are also positive
across occupations when evaluated at the sample mean values. The marginal
returns from work experience show decreacing pattern in service, crafts, and
management, but the quadratic term is insignificant in clerica’ and sales, and
on increasing pattern is observed in retail.

The coefficients for vocational education can be interpreted as the
premiums on vocational education over academic education, because the educa-
tion is measured as the sum of academic and vocational education. Except for
clerical workers, the ,-emiums are negative. That is, those who received
vocational education instead of academic education received lower wage retes.

Boe ad sex also have significant effects on starting wage. Age has a
positive effe<t on wage, even after controlling for education and work ex-
perience, which may reflect the maturity of the worker and a higher reserva-
tion wage. Female workers receive substantially lower wages than males, even
in female dominant clerical occupations in which the wage gap shows the smail-
est value (35 cents per hour) among the six cccupational groups. The wage
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TABLE 4.4

STARTING WAGE!
— Clerfeal ... Sales Service ... Retail "~ " Crafts T Ranagénéit

Worker Characteristics
Education (in years) 0.1256*** (0.0366)  J.1155***  (.0582) 0.1430*** (0.0360) 0.1438*** (0.0601) 0.0135 (0.1078) 0.8225*** (0.1763)
Relevant work experience

(in mnths) 0.0155 (0.0257) 0.091* (.0629) 0.0658*** (0.0272) -0.0588 (0.0775) 0.1301*** (0.069%) 0.4792** (0.2121)
2Relevant work

experience squared -0.0697 (0.1047) 0.2137 (.3564) -0.1485** (0.0836) 1.9414%** (0,5605)  -0.4645*~~ (0.2190) -2.5259*** (1.1137)

Yocational education

(in vears) 0.0814* (0.0557) -G.1523* (.1129) -0.0274 (0.0704)  -0.1845*** (0.1210) -0.0629*** (0.1388) -0.2361 ( 0.298)
Age 0.0218*** (0.0060) 0.0206***  (.0104) 0.0193*** (0.0056) 0.0157 (0.0110) 0.0099%** (0.0217) 0.0614** ( 0.038)
Female -0.3487%%* (0,1504) -C.7899***  (.2023) -0.4382%** (0,1056) -0.8374*** (0.217.) -1.1207*** (0.4501) -2.0114*** (0.7529)
Job Characteristics
Gen. of skill times labor

market size 0.0552*** (0.0127) 0.0285 {.0269) 0.0111 (0.0152) 0.044% * (0.0232) -0.0053*** (0.0428) 0.0775 (0.09R9)
No. of mo. to become

fully trained 0.0026 (0.0024)  0.0075** (.0043) 0.0098*** (0.0031) 0.0062 (0.0043) 0.0077 {0.0039) 0.0040 {0.0111)
Imp. of specialized

vocat ional training 0.0165 (0.0310)  0.2520%**  (.0598) 0.0235 (0.0318) 0.2385*** (0.0629) 0.C400 (0.1105) 0.0604 (0.3080)
Log value of machine 0.0205 (0.0354) 0.0285 (.0%04) -0.0418 (0.0426) 0.0288 (0.0860) n.2174%** (0.0890) 0.3671** (0.1930)
Piece rate <0.5517 (0.7099) 2.0284***  (.4679) -0.0309 (0.2899) 2.0636*** {0.5242) 1.6509** (0.6797) -0.6282 (1.8225)
pPartical incentive ¢.0602 (0.3039)  0.7374***  (.2997) -0.1956 (0.1558) 0.3815 (0.3338) 1.0593*  (0.5967) 0.3780 (0.8026)
Job is temporary -0.1013 (0.1678) -0.2584 (.2360) -0.1596 (0.1360) -0.2802 (0.2422) -0.6692* (0.4659) -0.8220 (1.1671)
Weekly work hours 0.0080 (0.0075)  0.0275***  (.0108) 0.0025 10.0048) 0.0235%*** (0.0113) 0.0358 (0.0234) 0.0040 (0.0437)
Firm Characteristics
Log employment size 0.2297** (0.1313)  (.5022%***  (.2443) 0.4657*** (0.1433) 0.4433** (0.2585) 0.2694 (0.3636 -0.1801 (0.7779)
Log employment size

squared -3.0262*  (0.0180) -0.0618*- (.0363) -0.0588%** (0.0194) -0.0535* (0.0380) -0.0099 (0.0462} 0.0754 (0.1059)
Ratio of new hires 0.0016 (0.0019) 0.0121** (.0035) 0.000C4 (0.0018) 0.0102*** (0.0037) -0.0020** (0.0053) 6.0084 (0.0129)
Quit rate of new hires -0.0031** (0.0017) -0.0024 (.0034; 0.0013 (0.0020) -0.0011 (0.0034) -0.0107 (2.0055)  -0.0157*  (0.0122)
Sales growth 0.0098** (0.0055) .0058 1 -0094 -0.0006 (0.0063) 0.0064 (0.0095) -0.0014 (7.0139) -0.0162 (0.0326)
Positive sales growth  -0.0101** (0.0061) .0002 (.0105) 0.0045 (0.0089) 0.0009 (0.0107) 0.0151 (0.0188) -0.0090 (9.0464)
Number of observations 463 3:8 301 289 257 104
R Squared 0.261 0.465 0.323 0.486 €.358 0.562

$tandard érrors are {n parentheses.
Entries are the coefficients multiplied hy 100
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gaps between male and female are larger in all other occupations even after

controllina for work hours and temporary work status. The wage rate gap is
largest in management occupations in which the difference in the hou'ly wage
rate is abecut $2.00 and the next largest gap is found in crafts occupations
($1.12 per hourj.

Improvement in Productivity

Improvement in productivity from the first 2 weeks to the next 10 weck:s
is determined by the amount of on-the-job training, the initial level of
productivity, and other worker, job, and,firm character.stics. The simplest
formulation is te regress worker productivity scores in the 3rd-12th weeks on
the initial productivity, an index of on-the-job training, and other contral
variables. The coefficient for the initial productivity in this formulation
may be interpreted as the depreciation factor for the initial productivity.
Since the interval between the time at which these productivities are measured
is very short, we expect that dcpreciation should te negligibly small. Esti-
mated coefficients for initial productivity in this formulation, however, lie
between 0.7 and 0.5, which is rather toc low to be interpreted as a deprecia-
tion factor, and the coefficient for the amount of on-the-job training is in-
significant.4 Possible explanations of this puzzling result are as follows:

* The marginal returns from un-the-job training may vary depending
on the level of the initial productivi.,. [/1so, there may be
interactions between training investment and the other
explanatory variables,

* There may be errors in the measures of the initial productivity,

which tend to yield downward biases in the estimated coef-
ficients.?

In order to cope wilh the first proplem, the mode. is est'mated by impcs-
ing the restriction that t.e depreciation of the initial productivity is zern
and by allowing interaction between the initial productivity and on-the-job
training.5 The estimation results are presented in table 4.5. In all the
occupational groups, estimated coefficiants for both the intera.tion term anc
training index are highly significant. The coefficient estimates for the in-
teraction terms are a”  negative, and training indices have positive coeffi-
cients, indiccting that the marginal returns from on-the-job training are

{84
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TABLE 4.5
[MPRIVEMENT IN PRODUCTIVITY!
Service Retail Crafts ~ Management
Worker Characteristics
Productivity in first 2
weeks times training 1index
(divided by 10,000) ~7.280%**( 0.355) -7.638***( 1.531) -14.072%**( 2.272) =7.972***( 1.695) -6.364***( 1.149) -6.959***( 1.947)
Training index (in
years) 0.039***{ 0.006) 0.043***( 0.027) 0.092***( 0.013) 0.046***( 0.007) 0.031***( 0.007) 0.026***( 0.013)
Education (in years) 0.375 ( 0.518) 0.597 ( 0.569) 0.081 ( 0.771) 0.279 ( 0.568) 0.458 ( 0.626) 0.172  ( 0.956)
Relevant work experience
(in months) -0.149 ( 0.358) -0.468 ( 0.593) 0.472 ( 0.594; 0.257 ( 0.732) -0.633* ( 0.423) -0.il2 ( 1.062)
Relevant work
experience squared 1."82  ( 1.343) 10.793***( 4.530) -3.3%%  ( 1.712) 0.756 ( 5.196) 0.970 ( 1.237) 4.139 ( 4.906)
Vocational education
fin years) -1.144* ( 0.803) -0.490 ( 1.309) -2.097 { 1.726) -0.196 ( 1.318) 0.747 ( 0.928) 1.997 ( 1.820)
Age -G.12'* ( 0.086) -0.356***( 0.109) -0.024 ( 0.114) -0.243***( 0.113) 0.171 ( 0.133) -0.151  ( 0.235)
female R.I57%*%( 2.213) -0.292 ( 2.072) -0.660 ( 2.215) 0.657 ( 2.128) 0.980 ( 2.761) -2.416 ( 4.228)
£ Job Characteristics
N
B gen. of skill times labor
market size -0.090 ( 0.180) -0.047 ( 0.271) 0.236 { 0.119) -0.199 ( 0.273) -0.211 ( 0.262) -0.536 [ 0.576)
No. of weeks to .ecome
trained -0.091***( 0.036) -0.192***( 0.039) -0.118***( 0.358) -0.115***( 0.041) 0.012 ( 0.02% -0.015 ( 0.060)
Imp. of specialized
vocational training -0.320 { 0.432) -0.602 ( 0.615) -0.377 ( 0.682) -0.547 ( 0.627) -0.075 ( 6.662) 0.346 ( 1.405)
Log value of machine 1.194 ( C.506) -0.120 ( 0.757) -0.560 ( 0.882) 0.056 ( 0.792) -0.133  ( 0.509) 2.083  { 1.091)
#ie.e rate -4.829 (9 167) 2.783 { 3.869) $.976** ( 5.301) -2.2719  ( 4.287) 3.071  ( 3.950) -6 382 {i1.878)
Partial incentive 6.526 ( 4.094) 1.111  ( 3.096) 5.246** ( 3.207) 1.640 ( 3.200) 0.480 ( 3.410) 6.417 ( 5.7034)
Job is temporary 4.017** { 2.445) -4.543 ( 2.489) -G.478 ( 2.921) -3.526* ( 2.468) 2.313  ( 2.906) -4.147  { 7.210)
Week 1y work hours -0.157** ( 0.103) -0.006 ( 0.113) 0.020 ( 0.104) 0.042 ( 0.117) 0.044 ( 0.140) 0.15¢ { 0.268)
Firm Characteristics
Log employment size 4.434%**( 1,946) 1.422 ( 2.748) 4.804** ( 3.239) 4.450%* ( 2.573) 0.763 ( 2.211) 0.709 ( 4.509;
Log employment size
squared -0.495** ( 0.279) -0.144  ( 0.355) -0.397  { 0.457) -7.458* ( 0.361) -0.954 ( 0.290) -0.011 ( 0.518)
Ratio of new hires 0.043* ( 2.649) -0.087 ( 0.037) 0.018 { 0.0%8) -0.060** ( 0.037; -0.063***( 0.031) -0.066 ( 0.0895)
Quit rate of new hires -0.034 ( 0.027) -0.078 ( 0.035) 6.015 ( 0.741) -0.071*%* ( 9.035! 0.014 ( 0.034) 0.070 ( 0.075)
Sales growth 0.265***( 0.082) -0.002 ( 0.097) 0.764 { 0.12)) -0.622 ( 0.09s5) 2.064 ( 0.633) -0.026 ( 0.195)
Pesitive <ales growth 0.260***( 0.088) 0.034 ( 0.108) 0.031} ( 0.1381) 9 0%6 ( C.lUbj 0.7 ( 0 113) G6.255 ( 0.277)
Number of observations 380 251 244 225 200 97
R Squared 0.261 0.292 0.2% 0.7/ 0.241 0.305
Q@ Standarderrors are {n parenthesvs. ¥ Significent at the 20% Tévgl {twoslral ™ "7 7T emomn T ‘
[El}\!(:‘ Entries are the cuefficients multiplied by 100 **  Significaat ai tha 10% tevel (two-siced) 1_&5(3
PP E; % Sianfficant a1 the 5% lavel {7 yr-2iti)




higher if the initial level of productivity is low and the marginal return

from on-the-job training decreases as the initial productivity becomes higher.
This result is consistent with the predicition from model 2 presented in the
theory section. .t seems that the estimation results of the training index
and improvement in productivity equation both indicate that the underlying
relationship between on-the-job training and productivity s better described
by model 2.

Marginal Return from Training

Table 5.6 shows the estimates of the marginal return from on-tre-job
training on productivity improvement by the initial productivity level. The
occupational group with the highcst return from training is service, and the
magnitudes of the marginal return in the other occupations are in the follow-
ing descending order: retail sales, clerical, crafts, and management., Thic
order of marginal returns seems to coincide with the reverse order of the
skill requirements in these occupational groups. This suggests that the mar-
ginal return from training measured in relative units is high in the occupa-
tions that require lower skills and low in the occupations that require higher
skills.

A disturbing fact is that the calculated marginal returns in crafts and
management occupations become negative at a rather low level of i ial
productivity--37 for managers and 50 for craftsworlers. The marginal return
from training evaluated at the sample mean values is also negative for these
two occupations. Since it is unlikely that mere training lowers workers'
productivity, these negative estimates of the marginal returns suggest that
either the model's control variables do not fully capture the factors that
intluence return from training, or observed productivity gains in 3-12 weeks
of employment are not an appropriate measure of return from training in these
2 occupations. The second explanation is more plausible than the first be-
cause the average required training period for these two occupational groups
is much longer than the 12 weeks for which productivity is reported--average
number of weeks to bacome fully trained are 32 ‘eeks for cratteworkers and 27
weeks for managers; whereas for other occupations, the average is 8-16 weeks.
Since the realizat’on of training investment benefits takes time, the produc-
tivity observed between 3-12 weeks of employment is a rather poor measure of
the return. It seems that in order to estiﬁite the return from training more
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TABLE 4.6

MARGINAL RETURN FROM ON-THE-JOB TRAINING
BY INITIAL PRODUCTIVITY

Initial Clerical ~ SaTes Service Retail Crafts- Management
Productivi.y Worker
20 0.024 0.027 0.064 0.030 0.018 0.012
3C 0.017 0.020 0.050 0.022 0.017 0.305
40 6.010 0.012 0.036 0.ul4 0.005 -0.002
50 0.003 0.00%5 0.022 0.006 -0.001 -0.009
60 -0.004 -0.002 0.008 -0.008 -0.009 -0.009
At mean 0.005 0.004 0.007 0.006 -U..0l -0.009
(Mean) (48.87)  (48.18,  (57.24)  (49.74)  (50.12) (51.24)

NOTE: The marginal rcturn to on-the-job training on the improvement in pro-
ductivity is aiven by egPy + et, where Py is the index of initial
productivity, ey is the coefficient for the transaction term of initial
productivity and trainina, and et is the coefficient for training. See
equation (6). The margiral returns are calculated for various levels of
‘nitial productivity,




accuratelv for these two occupations, we need to obtain the data on training
input and productivity scores for a longer time span.

The coefficients on other worker characteristics--academic education,
work experience, and vocational education prior to starting work--can be
interpreted as the effects of previous job-related preparation on productivity
improvement that do not depend on on-the-job training, such as learning by -

doing. The estimated coefficients on academic education are all positive, but
none of them are significantly different from zero. The marginal effects of
work experience, when evaluated at the sample mean values, are also positive,
but the estimated coefficients are not significantly different from zero ex-
cept for the squared term in sales. The estimates for vocational education
are negative in clerical, sales, service, and retail occupations, and they are
positive in crafts and management occupations, but again they are statistical-
ly insignificant.

Other noticeable patterns are the following. Among job characteristic
varigbles, the number of weeks to become fully trained has negative coeffi-
cients in the four low-skill occupations (clerical, sales, service, and re-
tail), and they are highly cignificant in clerical and sales occupations.
These findings, however, should be interpreted as the reflection of the con-
struction of productivity scores data. The log establishment size variables
have a positive sign in linear terms and negative sign in quadratic terms.
Their marginal effects on improvement in productivity, evaluated at the sample
mean values, are positive. Also, across all the occupational groups, the high-
est marginal returns are achieved at the higher end of establishment size dis-
tribution. Thus, improvement in productivity is faster in larger firms. This
may be s ggesting that on-the-job training is more efficient n the larger
¢s5tablishments.

F: mium on Yotational Education »

From the estimates of the starting wage, initial productivity, and
improvement in productivity equation, we calculated the relative impact of -
vocational education on these three measures. Table 4.7 presents the premiums
on vocational education based on the point estimates of the three equations.

Wage and productivity premiums on 1 year of vocational training are ob-
tained from the following calculations. When 1 year of academic education is
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TABLE 4.7

STARTING WAGE AND PRODUCTIVITY PREMIUM ON
ONE YEAR OF VOCATIONAL EDUCATION

Difference in Difference in Difference in
wage rate productivity index productivity index
Occupation (in dollars) (first 2 weeks) (3 to 12 weeks)

Clerical 0.081 1.582 0.260 h
(1.9%) (3.4%) (0.4%)

Sales -0.152 -0.338 -0.789
(-3.5%) (-0.7%) (-1.2%)
Service -0.027 1.335 -0.957
(-0.7%) (2.3%) (-1.3%)
Retail -0.185 -0.292 -0.452
(-4.2%) (-0.6%) (-0.7%)
Crafts -0.063 -1.225 -0.438
(-1.1%) (-2.4%) (-0.7%)

Management -0.236 -1.532 0.692
(-3.4%) (-3.0%) (1.1%)




replaced by the same amount of vocationai education, the predicted changes 1n
wage rate and initial productivity are the estimated coefficients for vocation-
al education in the wage and initial productivity equations. In the table, en-
tries in the first and second columns are the estimates of these coefficients.
The impact of vocational education on productivity during the 3d-12th weeks of
employment is the sum of the two effects. The first is the change in the
initial productivity, which also affects the marginal return from training
through the equatien's interaction term for improvement in the productivity.
The second effect is the linear term in the improvement in the productivity
equation. Holding the total training at the sample mean values, the total
premium of vocational education's effect on productivity in 3-12 weeks of
employment is the sum of these 2 effects. In table 4.7, the productivity
premium in the 3d-12th weeks is calculated by using the sample mean values of
the training index and other worker, job, and firm characteristics. Except
for clerical workers, the premiums on the starting wage ar2 negative. Their
magnitudes are 8.1 cents (1.9) for clerical, -15.2 cents (-3.5) for sales,
-2.7 cents (-0.7) for service, -18.5 cents (-4.2) for retail, -6.3 cents
(-1.1) fer crafts, and -23.6 cents (-3.4) for management occuapations. These
numbers suggest that, in sales, retail, and management occupations, taking
vocational education instead of academic education results in a 3-4 percent
lower starting wage.

The corresponding productivity indices for the first 2 weeks, however, do
not show as much disadvantage as the wage rates. The initial productivity is
higher in clerical (3.4 percent) and service (2.3 percent) occupations, and
except for crafts occupaticns, relative disadvantage in productivity is less
than wage rate differentials.

The differences in productivity due to vocational education tend to
diminish in the next 10 weeks across all the occupationa’ groups, and the P
largest difference is only (minus) 1.3 percent in service occupations.

These observations indicate that those workers who received 1 year of
vocationai training ir .ad of academic education tend to receive lower
starting wages, but the differences in productivities are negligibly small
across 5 occupational categories in the first 12 weeks on the job. One
exception is the clerical occupation. Clerical workers who took 1 year of
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relevant vocational training instead of academic educaticn tend to receive 1.9
percent higher starting wage rate and are more productive in the beginning by
3 percent. This advantage in productivity, however, becomes negligible after
3 months of employment. If this relationship between the productivity of
vocationally trained workers and workers with no vocational education persists
in the subsequent work periods, employers benefit from hiring vocationaily
trained workers.

4.5 Conclusion

This study examined the impact of on-the-job training on improving
productivity in the early period of employment. In order to see che pro-
ductivity change in a comparable unit and to identify the differential effects
of on-the-job training by occupation, the relationship is examined for six
separate occupational groups. In the theory section, the three competing
models of the effect of on-the-job training on tie initial productivity and
improvement in productivity are presented. The first model asserts that new
hires with better job preparation have a higher return from on-the-jcb
training and that the previous work-reiated preparations and on-the-job
training are complements. The prediction from this model is that those with
higher initial productivity receive more training on-the-job, improve their
productivity faster than the those with less preparation (lower initial
productivity), and show a higher marginal return from on the jcb training.

The second model asserts that the previous work-related preparations and
on-the-job tra‘ning are substitutes and that work-related experience, academirc

education, vocational education, and work experience cs* be replaced by
on-the-job training. This model predicts that those with higher snitial
productivity receive less training, and improvement in their productivi‘y
reiative to cost of training is lower; in other words, the marginal return
from on-the-job training is lower.

The third model assumes that given worker, job, and firm characteristics,
the improvement in productivity depends only on the amount cf on-the-job
training. This model predicts that new hires receive the same amount of
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on-the-job training regardless of their initial ‘evel of productivity, and

that the improvement in productivity does not depend on the initial
productivity.

Analysis of the National Employer Survey data supports the predictions of
the second model, when occupations are held constant and improvement in pro-
ductivity is measured in the first 12 weeks of employment. This relationship
between the initial skill level and the return from on-the-job training is
strong in the low-skill occupations--clerical, sales, service, and retail--but
weak in crafts and management occupations. The main source of this relation-
ship, however, seems to be in the time period in which the productivity
indices are reported. The difficulty of measuring the effects of on-the-job
training is that the training is a continuous process, and the realization of
return from training (i.e., improvement ir productivity) occurs with certain
time lags.

The reported required training periods in crafts and management
occupations are more than twice the period in which productivity scores and
on-the-job training indices are measured. Thus, observed on-the-job training
indices are not reflecting the employers' "desired" amount of training, anc
improvement in productivity in 12 weeks is not the full return from the
training investment. This limitation on the measurement, however, is less
serious in the four other occupational groups for which the average required
training periods are shorter than, or a little longer than, 12 weeks.
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NOTES

1. A training time index was constructed from the data on time spent in the
feur types of treining in the first months of employment by weighting them
according to their opportuiity costs. The management staff members who
provided formal and informal training were assumed to be paid 1.5 times the
wage of a co-worker, and the trainee's time was valued as equal to 0.8 hour of
co-worker training time. When supervisors and co-workers are giving informal (
training to a new employee, the trainee is almost invariably involved in a
production activity. Employers report that for informal training, the
trainees are typically as productive whila being trained as they are wher
working alone. Consequently, informal iraining ic assumed to involve only the
investment of the trainer's time. The training time index is equal to 0.3
times hours spent watching others do the job, plus 1.8 tizes <he hours spent
in formal training plus 1.5 times the hours spent in training conducted by
management, plus hours spent in training conducted by co-workers.

2. The variable is delined as the proportion of skills learned on the job
that are useful in other employment opportunities multiplied by the log of
local labor market size.

3. The difficulty of measuring the return from the training investment is

that realization of the return is a continuous process. Without specifying
the explicit link between the timing of investment and its realization, the
rate of return from training cannot be inferred from the observed data.

Rosen (1982) examined the relationship between wage and on-the-job
training; he addressed this issue in the fcllowing statement: "The major
obstacle to empirical analysis of 0JT is that one cannot observe its rate of
return ever ex-post. It can be inferred from th2 shape of the age-earning
profile, but this requires that one make specific assumptions on the nature of
the process that generated the profile" (p. 443).

A theoretically satisfactory, yet highly restrictive relationship between
training input and wage is suggested by Mincer (1974). The timing of the
training and reajization improvement in productcivity, however, largely depends
on the specific technology that varies by occupation and other job charac-
teristics. It is difficult to establish the relationship between training and
productivity analogous to Mincer's suggestion.

4. The estimation results are not included in the text.

5. In order to correct biases that might have been caused by the errors in
variables, we need to have additional information on the structure cf measure-
ment errors or to use an instrument variable approach. If we estimate the
model by assuming some measurement error structure on an ad hoc basis, the
resulting estimates may be even worse. Although the instruncnt variable
approach may solve the problem of bias, with a limited sample size and the
fact that the variations in initial productivity are not explained well by the
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variables included in the mdel, the use of the instrument variable will
result in a substantial efficiency loss. The use of observed initial pro-
ductivity in the estimation may be justified for the following two reasons:
(1) by imposing the restriction that the depreciation of initial productivity
is zero, one of the explanator, variables with errors in measurement is
removed from the right-hand <ide; and (2) use of the proxy (reported initial
productivity), rather than ing it from the equation, will yield small
asymptotic bias (McCallum 1% and the estimates will have smallier mean
square errors than the instri.cnt variable estimates.

6. Another route by which previous job-related preparation can influence
improvement in productivity is through the interactions with on-the-job
training. However, the estimation results showed no significant effects of
the interaction terms between training and work experience, schooling educa-
tion, and vocational education.
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5.0 THE NATURE AND IMPACT OF TRAINING: EVIDENCE
FROM THE CURRENT POPULATION SURVEY
Kevin Hcllenbeck and Richard Willke

5.1 Introduction

A supplemental set of questions concerning prior training and training
received on the job were posed to certain respondents of the January 1983
Current Population Survey (CPS). This supplement asked experienced workers
whether they needed specific s“ills or training to obtiin their current (last)
job, and if so, whether they were obtained from a school, formal company train-
ing, informal on-tne-job (0JT) experience, the armed forces, a correspondence
course, relative or friends or informal training, or experience not related to
work. 1In this chapter, we refer to the responses to these questions as quali-
fying training. These workers were also asked, "Since you obtained your pre-
<_nt job, did you take any training to improve your skiils? If so, how was
that training received." Although no additional questions were asked of those
reporting informal 0JT, those who reported school-based or formal company
training were asked to describe the training. For example, variables indi-
cating type of school, whether employers paid for the training, whether the
training was sponsored by a government program, length of the training, number
of courses, and whether the training was completed were reported. The re-
sponses to this latter set of questions is referred to here as skill improve-
ment training.

The U.S. Bureau of Labor Statistics (1985 presents a detailed tabular
analysis of these data, particularly emphasizing the relationships between
occupation and training. Some of the major findings presented in that study
were the following:

* Among major occupational groups, the proportion of workers who
needed qualifying training ranged from 93 percent in profes-
sional specialty occupations to 8 percent in private household
occupations; the proportion who took skill imprcvement training
ranged from 61 percent in professional specialty occupations to
3 percent in private household occupations.

e O0f the 28.1 million workers who acquired their qualifying train-
ing through school programs, about 7.5 percent took training
sponsored by employers, and 3 percent took training sponsored by
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the government in programs such as those offered under the Job
Training Partnership Act (JTPA} and the Comprehensive Employment
and Training Act (CETA).

* Forty-one percent of the 11.4 million workers who acquired skill
‘mprovement training in schools took training that was sponsored
by employers; 3 percent of the workers who acquired skill im-
provement for their jobs obtained the training in government-
sponsored school programs.

* Almost the same proportion of workers (10-11 percent) used train-
ing from formal company programs to qualify for jobs and to im-
prove skills.

* Relatively few workers acquired qualifying training from corre-
spondence courses, the Armed Fources, or friends and relatives.
This study examines the CPS data along cther dimensions than those presented
in the BLS study. But more impcrtantly, it presents multivariate analyses of
the determinants of training and the (earnings) payoff to *training.

A number of Timitations of the data must be borne in mind as the analy-
tical recults are considered. First of all, the data were collected from
werkers--for example, those that received the training--and not from employ-
ers.* As such, the data likely underestimate the extent of training because
certain activities that are undertaken early in a worker's tenure may not be
recognizec as training, such as workplace orientations or job instructions.
Furthermore, the worker may not be aware of specific skills or training that
led to a job offer. Second, as with all surveys, the data depend on how the
respondents interpret the questions. For example, with the question, “Did
you need specific skills or training tc obtain your current (1ast) job," some
respondents may have changed jobs withir the same occupation since leaving
school or receiving their occupational training and, therefore, answered,
"No," their job change was based or occupational experience, not specific
skills or training. Some respondz:nts may have focused on the word "specific:
and answered "No" because their skills were general in nature. Some respon-
dents may have excluded educational credentials from consideration.

*Indeed, in about 20 percent of the cases, the data were collected from a
family member other than the worker who received the ti 1ining.
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Similarly, the question, "Since vou obtained your present job, did you take

training to improve your skills," some respondents may have interpreted skills
narrowly. For example, a word processor may have felt that he or she received
trairing to learn new equioment, not to improve his or her skills. Some re-
spordents may have received specific training in company policies or practices
but felt that the training did not improve their skills.

Third, certain important features of the data cannot be clearly iden-
tified. For example, there is no information on when the training was re-
ceived; nor is thera a way to tell whether the training received on one's
current job was entry-level or upgrading/ret-aining, or both. The distirc-
tiors drawn in the questionnaire do not correspond to the distincticn between
specific and general training. Training obtained priur to one's current job
is likely to be mostly general, but the training obtained since taking one's
current job could be either o~ both. Finally, little information on the
quantity and nature of informal 0JT is available, despite the fact that it
accounts for about 80 percent of company training (Bishop 1982).

Despite these limitations, the large sample size, the nationwide repre-
sentation, and the individual characteristics data allow analyses of the CPS
supplemental data to be an important source of knowledge about training. 1In
the next section, tabular analyses of the CPS data are presented. Section
three describes the results of multivariate inalyses of the determinants of
prior job and skill improvement training. Finally, the effects of training or
earnings are estimated for a subsample of the CPS supplement and results are
reported ir section four.

5.2 Descriptive Statistics about iraining and
Those Receiving Training

To gain a statistical "picture" of the CPS data. this section of the re-
port presents a number of tabulations and cross tabulations of the training
p-ngram information and characteristics of respondents. The section begins
Ly first examining the aggregated training program detail as reported by re-
spondents to the supplemental questions. It compares and contrasts details
about qualifying and skill improvement training and compares and contrasts
school-based and formal company training programs.
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Next,the data for systematic relationships between individual character-
istics and training likelihood and between individual characteristics and
sources of training is examined. Indeed, a number of such relatiorships hold
true in the data. In particular, age, race, occupation, education, and cen-
sus region of residence are all found to be related to the likelihood of a
worker reporting training. In addition to simple bivariate cross tabulations
between training and individual characteristics, the chapter discusses the
results of performing three-way analyses in which relationships between in-
dividual characteristics and training are examined while controlling for
occupationel variation. The final section analyzes the rharacteristics of
individuals who reported school-based or formal company qualifying or skill
improvement training.

Levels of Qualifying and Skill Improvement Training

Figures 5-1 and 5-2 present the unweighted and weighted aggregate data on
sources and types of training from the CPS suppiement. Using the data from
figure 5-Z, it can be seen that approximately 54 percent of the respondents
indicated that they needed specific skills or training to obtain their job;
about 35 percent indicated that they had taken skill improvement training.
Among the sources of qualifying training, irformal 0JT and school were men-
tioned most often (cited as a source by 51 percent and 50 percent of the in-
dividuals who had needed qualifying training, respectively). The next most
important source of qualifying training was formal company programs as was
mentioned by 17.4 percent of the respondents who had needed qualifying train-
ing. Training received in the Armed Forces, from a correspondence course, or
trom informal, non-work related sources such as friends or relatives were re-
latively minor sources of qualifying training; ir combination, they were only
reported by about 11 percent of those with qualifying training. Individuals
with aualifying training were instructed to mark all srurces that applied to
them. On average, each person who had needed training marked 1.30 scurces
(che-acteristics of peopie with multipie sources are analyzed as follows).
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-4 4. ¢

- -
Need Qulli}yfng Training?

_—

lTraining Characteristics

Yes 37,044
No 32,034 l
Source . v
Skill Improvement Training? School 18,687 7,344
ves 22,2018 Formal ompany 6%3?6_ —T87
No 39,044 Informal 0JT 19,091 9,001
Armed Forces 1 351 (-)
Correspondenc® 559 (-)
Course
Other 2,451 2,962

BEST Copy AVAILABLE

noTE  {-) in'.cates question was not asked

Fioyre 6-1
O

ERIC

Aruitoxt provided by Eic:

Type of School
High school vocatioral

Private, post-high schoo) vocational
public, post-high schocl vocational

Junior or comm nity college
or techniral institute

four-year or longer college

pid Employer Pay?
Yes

No
Sponsored by Government Program
Such as CETA

Yes

No

Length
Under 12 weeks

13-25 weeks
16-52 weeks
53+ weeks

Complete?
Yes
No

Number of Courses
One
2-4
5+

Where?
Away from job
On the Jjob

Apprentice Program?
Yes

No

Provided by?
Current employer

Past employer

Unwe1qhted responses to tha January 1983 CPS training suppiement

201

3,220
1,427
119
3,268

10,590

1,358
17,028

16,975

888
711
2,045
14,258

16,505
1,335

1,539
1,980
14,381

115
5,647

3,102
665
660

1,510

5,684
276

2,450
1,343
2,115

3,107
2,661

1,385
4,888

3,850
1,792

2,953
3,584

6,396

2,41
1,006

88%
2,439

5,295
1.416

1,940
1,651
3,169

6,274

5,133
544
366
504

6,176
393

2,902
i,678
1,963

4,316
2,149

48/
5,954




Need Oualifying Training?

Yes 58,177

No 50,252
Source

Skill Improvement Training? School

Yes 33,917
No 62,258

Armed forces

Other

WATE  [ntries in thousands (000s)

1 BEST COPY AV, Figure 5-2,
eic AILABLE

Aruitoxt provided by Eic:

formal company
Inforsal 047

Corresponde. _e course
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29,291 11,461

lTraining Characteristics

10, 10,651
_

29 744 13,62

2,045 {-)

806 (-)

3,603 4,311

(-) indicates question was not asked

Weighted responses

Type of Schoc!

High school vocational
Private, post-high school vocatfonal
Public, pnst-high school vocationai

Junfor or community college or
technical institute

Four-years or longer college

01d Employer Pay?

Yes

No
Sponsored by Govarnment Pronram
Suc as CETA?

Yes

No

Length
Under 12 weeks
13-15 weeks
26-52 weeks
53+ welks

Complete?
Yes

No

Number of Courses
One
2-4
5+

Where?

Away from job
Or the job

Apprenticeship Program?
Yes
No

Provided by
Current emplaver

Past cmployer

to the January 1983 CPS training supplement

QUR

5,087
2,227
s ,604
5,219

16,501

2,178
26,63t

949
26,606

1,348
1,112
3,160
22,435

25,869
2,066

2,412
3,171
22,471

509
9,028

4,941
1,078
1,064
2,436

9,039
457

3,870
2,191
3,405

5,137
4,249

2,241
7,172

6213
2,871

373
909
777
3,300

5,445

4,580
5,770

381
9,962

3,594
1,560
1,396
3,963

8,125
2,376

2,960
2,548
5,019

1y
(-)

(-
(-

(-]

381
9,48¢

7,688
828
558
815

9,294
619

4,410
2,530
2,943

6,476
3. an

728
8,976

(a1
(-)
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Among the respondents who indicated that they had recejved qualifyind
training in a school set.ing, following is the distribution of respon:iés &s
to the type of school:

High school vocational program--17.6%

Private, post-high school vocational school--7.7
Pubiic, post-high school vocational schonl--5.8
Junior or community college or tech. institute--18.0
Four year or longer college program--57.0

Again respondents could mark multiple responses, but in this case, very few
did--the average number of schoo) settings for those that reported qualifyirg
training in schools was 1.06. In terms of sponsorship of a school-based pro-
gram of qualifying training, about 7.5 percent of the respondents indicated
that their employers paid for the training and about 3.4 percent indicated
that the training was sponsored by a government program such as CETA.

As would be expected by the large share of this training taken at four
year or longer college programs, the training programs tended to be longer
than 52 weeks (80 percent) and to involve 5+ courses (80 percent). About G3
percent of the respondents who got qualifying training in a school setting
completed the training.

Qualifying training that was in a formal company training program was
quite different from school-based qualifying training. 1t was much shorter--
about 47 percent of the programs lasted under 12 weeks and only 23 percent
lasted more than 52 weeks. It was comprised of fewer courses--approximately
41 percent was reported to be a single course wnereas 36 percent of the for-
mal company training had 5 or more courses. At 95 percent, the completion
rate of formal company training was similar to that for school-based quali-
fying training. Most of this formal company training was provided Dy the
respondents' current employer (68 percent) as opposed to a former employer,
and the majority was off-site (55 percent). A sizable share cf the formal
company training was in an apprenticeship program leading to journeyperson

status--23.6 percent.

The largest source of skill improvement training was reported to be 1in-
formal 0JT7. This was reported by 40.5 percent cf the respondents who nad
taken such training. Schools and formal company training were the next 2
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largest sources, reported by 33 and 32 percent of the respondents, respec-
tively. The residual "other" category was indicatec by 13.3 percent of the
skill improvement trainces. On average, each person who had taken skill
improvement training marked 1.19 sources, a lower ratio than for qualifying
training.

Among the respondents who indicated that thev had taken skill improvement
training since obtaining their present job, foilowing is the disiributicn of
responses as to the type of school settirq:

High school vocational praogram--3.2%

Private, post-high school vocational program--7.7
Public, post-high school vocational program--7.6
Junier or community college of tech. institute--29.6
Four-year or longer college prcgram--51.9

The major differences between this percentage distribution and the same distri-
bution fo. qualifying training in a school setting are a much lower incidence
of skill improvement training in a high school vocational program and a lower
incidence of training in a four-year or longer college program with the slack
taken up by junior or community colleges or technical institutes. In terms of
sponsorship of a sctuol-based program for skill improvement training, about
3.9 percent of the respondents indicated that the training was sponsored by

a government program such as CETA, and 44.5 percent indicated that their em-
ployers paid for the training. The latter is contrasted with only 7.5 percent
of the respondents with school-based qualifying training who had had their
employers pay for the training.

Since a larger share of the skill improvement training at schools oc-
curred in junior or community colleges relative to qualifying training, and
since employers paid for a large share of it, it would be expected that the
training would be shorter and more focused. Indeed, as the distributions in
table 5-1 show, this was the case. Over 50 percent of the skill improvement
training in schools lasted less than hali a year compared to less than 10
percent for qualifying training., About 30 percent of the skill improvement
training in schools was comprised of one cour;e compared to about 9 percent
for school-based qualifying training. The completion rate for school-based




skill improvement training was 78.9 percent, but it should be recognized that
some respondents may have still been in the process of taking tne training
when they were interviewed.

TABLE 5-1

'.SNGTH AWD NUMBER OF COURSES COMPRISING SCHOOL-~BASED
QUALIFYING AND SKILL IMPROVEMENT ,RAINING

Percentage vistribution Percentage Distribution
for Individuals with for Individuals with
Length or Number School-based Qualifying School-based Skill Im-
of Courses Training provement Training
Under 12 weeks 5.0% 35.8%
13-25 weeks 4.0 14.9
26-52 weeks 11.4 13.1
53+ weexs 79.6 36.2
Courses
One 8.6% 28.7%
2-4 11.1 24 .4
5+ 80.3 46.9

Ski1l improvement training in a formal company proqram was shorter than
sciucoi-based skill improvement training--78 percent was completed in under
12 weeks compared to 36 percent. It was sponsored by a government program
for 4.1 percent of the individuals with this kind of training, which is con-
arable to the 3.9 percent of individuals r2porting school-based skill im-
prcvemeni training sponsored by government programs. The completion rate of
formal company skill improvement training was 94.0 percent--much higner than
the completion rate for school-based skill improvement training. Most of the
formal company skill improverent training took place away from the job--(6.8
percent. Finally, very lit'le wac apprenticeship training leading to journey-
person status--only 7.6 percent.

Characteristics of Individuals Who Reported Training

This section examines the characteristics of individuals who reported
needing qualifying training or taking skill improvement training, or both.
In addition it examines characteristics of “ndividuals by sources of train-
ing. Tne primary characteristics examined are age, race, sex, =ducational
attainment, occupation, industry, region, job tenure, and whether or not the
respondent was engaged in the same work 1 year ago.



hge. Table 5-2 prevides data on training by the (current) age of the

worker. Interestingly, using any of a number of different ways of measuring
1ikelihood of having been trained, there is a curvilinear relaticonship be-
tween age and that likelihood. The younger and older age classes have the
lowest incidence of training and the relationship peaks in the 25-44 brack-
ets. For example, almost 60 percent of individuals in the 25-34 and 35-44
age brackets reported qualifying training, whereas only about 22 percent of
workers ageu under 20 and about 40 percent of workers aged 20-24 or over 65
reported qualifying training. This relationship might be explained by poorer
recall among older workers, but another explanation may be the increasing job
complexity introduced by automation and technologi:zal advances during the
Tast two decades.

TABLE 5-2

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH
QUALIFYING OR SKILL IMPROVEMENT TRAINING BY AGE

Age

Under
Training Type 20 | 20-24 | 25-34 | 35-44 | 45-54 | 55-64 | 65+ | Total

Total Experienced 7,590 15,613 31,396 23,145 16,761 12,005 2,914 109,424
Labor Force

Qualifying Training

Yes 22.4% 44.1 59.8 60.6 56.2 51.6 41.1 53.2%

No 77.1 55.0 39.6 38.5 42.6 47.3 57.8 46.0

Skill Improvement

Yes 14.4%  23.7 34.6 37.0 34.1 28.9 17.9 31.0%

No 69.2 58.2 52.5 52.8 56.8 62.8 95.9 56.9

Not working 16.4 21.4 12.9 10.2 9.1 8.3 0.1 12.1

Qualifying or

SkiTT Tmprovement

Neitherd 68.3% 46.2 31.7 30.8 35.2 41.0 55.2 23.3%

Qualifying onlyd 17.3 30.1 33.7 32.2 30.7 30.1 26.8 30.7

Skill improve- 9.4 9.7 8.6 8.6 8.5 7.4 3.7 8.5
ment only

Both 5.0 14.0 26.1 28.4 25.6 21.5 14.0 22.5

NOTE: Counts of data are in thousands (000s). Column percents may not add to
100 because of missing “ata. Questions about skill improvement training were
not administered to respondents who sere not currently working.

3Includes -espondents not currently working, so skill improvement training
questions we ~ not asked.




]

In table 5-3, the sources of qualifying training are displayed by age
class. The percentages in the table are the share of individuals within the
age class who reported needing qualifyinq training and that indicated receiv-
ing training from the sources listed on the Teft-hind side. The columns add
to greater than 100 percent because many individuals too¥ qualifying training
from more than a single source. The ratio in the bottom row of the table
represents the average number of sources of qualifying training reported for
each age class. These ratios show that those with training who are age 25
reported the most sources of qualifying training; so not only do prime age
individuals have the greatest likelirood of having reccived training, but
they also have received the training from the most sources.

TABLE 5-3
PERCENTAGE DISTRIBUTION GF SOURCES OF QUALIFYING TRAINING BY AGE CLASS

Age
Under !

Source 20 20-24 | 25-34 | 35-44 [ 45-54 | 55-64 | 65+ | Total
School R2.7% 50.5 54.8 51.7 47.4 44.9 44 2 50.4%
Forme1 Company 10.3 14.6 17.8 20.0 18.3 15.9 12.0 17.5

Training
Informal 0JT 57.7 50.0 4¢.6 50.1 53.4 54.2 53.9 51.2
Armed Forces 0.0 1.3 2.6 4.4 5.4 5.0 2.9 3.5
Correspondence 0.0 .5 1.0 1.8 2.1 1.9 1.3 1.4
Course
Friend, Relative, 13.7 7.5 5.8 5.7 5.1 5.9 9.6 6.2
Other
Ratio Sources 1.149 1.243 1.317 1.278 1.336 1.336 1.241 1.300
Respondents

NOTE: Column percent. may add to greater th2n 100 because of multiple responses.

Figure 5-3 shows the relationships between sources of training and age of
worker. Schooi-based training and formal company training have the same curvi-
linear shape as the cverall likelihood of training but informal 0JT and train-
ing from friends, relatives, or other non-work-related sources have exactly
the opposite slope. In general, school-based and formal company training are
more expensive sources, and so, they may have the greatest productivity pay-
offs and returns to well-paid employees in their prime ages.
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Figure 5-3. Sources of qualifying training by age

Race. Table 5-4 provides data on training by race--white, black, and
other. The data show a clear pattern of whitec reporting the highest 1like-
Tihood of training and blacks the lowest. Whereas about 37 percent of whites
reported neither qualifying nor ski'l improvement training, over 50 percent
of blacks were in this situation. The other races had a training incidence

that was in between whites and blacks but closer to the former than the
latter.

In table 5-5, data on the sources of qualifying training are reported.
Whites had a larger number of such sources than the other races with school
and informal training on the job reported by about half of the respondents
with training. Informal 0JT was the largest source indicated by blacks, with
schools a smaller share. This relationship was exactly opposite for the non-
white and nonbiack group, where schocls were the largest source ard informal
03T was signifirantly smaller.

Sex. There was not a substantial difference between males and females
in terms of the likelihood of reporting either qualifying or skill improve-
ment training or combinations of the two. As shown in table 5-6, about 53
percent of both sexes reported qualifying training and about 31 percent re-
ported skill improvement training. The percentages with qualifying and/or
ski1l improvement training are very similar as well,
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TABLE 5-4

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH

QUALIFYING OR SKILL IMPROVEMENT TRAINING BY RACE

] Race
Training Type White T Black | Other Total

Total Experienced 95,412 11,143 2,820 109,375
Labor Force

Qualifying Training

Yes 54.7% 41.0 51.5 53.2%

No 44.5 57.8 47.6 46.0

Skil1l Improvement

Yes 32.1%  22.7 28.1 31.0%

No 56.9 56.4 59.7 56.9

Not Working 11.0 20.9 12.2 12.1

Qualifying cor

Skill Improvement

Neitherd 36.8% 50.9 39.3 38.3%

Qualifying onlyd 31.1 26.4 32.6 30.7

Skill improvement 8.5 14.5 9.2 8.5
only

Both 23.5 14.5 18.9 22.5

NOTE: Counts of data are in thousands (000s). Column
percents may not add to 100 because of missing data.
Questions about skill improvement training were not ad-
ministered to respondents who were not currently working.

a
Includes respondents not currently working, so skill

improvement training questions were not asked.

TABLE 5-5

PERCENTAGE DISTRIBUTION OF SOURCES OF
QUALIFYING TRAINING BY RACE

Race
Source White T Black | Other Total

School 50.8% 44.3 54.4 50.4%
Formal Company 17.4 18.9 15.5 17.5

Training
Informal 0JT 51.4 50.6 44.3 51.2
Armed Forces 3.6 3.3 2.8 3.5
Correspondence Course 1.4 .9 1.1 1.4
Friends, Relatives, 6.3 5.0 7.0 6.2

Other
Ratio Source 1.310  1.230 1.251 1.300

Respr~dents

NOTE: Column percents may add to greater than 100 because
of multiple responses.
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TABLE 5-6

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOK FORCE
WITH QUALIFYING OR SKILL IMPROVEMENT TRAINING BY SEX

Sex

Training Type Male | Female Total
Total Experienced 61,726 47,653 109,379
Labor Force
Qualifying Training
Yes 54.0% 52.2 53.2%
No 45.1 47.1 46.0
Ski11 Improvement
Yes 31.2% 30.8 31.0%
No 55.7 58.5 56.9
Not working 13.1 10.7 12.1
Qualifying or
Skill Improvement
Neitherd 37.6% 39.1 38.3%
Qualifying onlyd 31.2 30.1 30.7
Skill improvement 8.4 8.7 8.5

only

Both 22.8 22.1 22.5

NOTE: Counts of data are in thousand. (000s). Column
percents may not add to 100 because of missing data.
Questions about skill improvement trairing were not
administered to respordents who were not currently
working.

dIncludes respondents not currently working, so skill
improvement training questions were not asked.

Although the 1ikelihood of reporting training did not differ substan-
tially by gender, the sources of qualifying were ¢ .:te different. Table 5-7
demonstrates that females reported fewer sources of training and the distribu-
tion by source is heavily skewed toward schools. .'ales, on the other hand,
report nigher incidences of training through *nformal 0JT, formal company
programs, in the Armed Forces, and from friends, relatives, and others.

Education. The data show a strong, positive relationship between edu-
cational attainment and training. Only about 28 percent of individuals with

less than a high school diploma required training to obtain their jobs; about




50 percent of high school graduates needed training; over 60 percent of per-
sons with some postsecondary education needed iraining; and almost 85 percent
of individuals with 4 or more years of college reported needing qualifying
training. As seen in table 5-7, the relationship between skill improvement
training and education is similar.

TABLE 5-7

PERCECNTAGE DISTRIBUTION OF SOURCES
OF QUALIFYING TRAINING BY SEX

Sex

Source Male | Female Total
School 44.3% 58.6 50.4%
Formal Company Training 20.0 14.0 17.5
Informal 0JT 54.3 47.0 51.2
Armed Forces 5.9 .3 3.5
Correspondence Course 1.8 .8 1.4
Friend, Relative, Other 7.9 3.9 6.2
Ratio  Source 1.344 1.246 1.3C0

Respondents

NOTE: Column percentc may add to greater than 100
because of multiple responses.

As might be expected, table 5-9 shows considerable skewness toward scinool
as a source of qualifying training for individuals with higher levels of educa-
tional attainment. Over 82 percent of individuals who had completed 4 or more
years of college and who reported qualifying training reported school as a
source of that qualifying training. About a third of these individuals re-
por “ed informal 0JT as a source of qualifying training. Contrast these 2
statistics with the sources of training for those individuals whose highest
grade completed was less than 12. Here, only about 12 percent reported re-
ceiving their qualifying training in a school setting, while over 70 percent
indicated that their qualifying training came from informal QJT.

Occupation. As with educational attainment, workers' occupations varied
greatly with the likeliliood of reporting qualifying or skill improvement
training. Civilian work2rs were classified into seven major occupationa)
groups for this analysis and are displayed along with workers in the Armed
Forces in table £-10. Workers in occupations classified as managerial, pro-
fessional, and technical were most 1ikely to report qualifying or skill im-
provement training. As table 5-11 chows, this training tended tc be school
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TABLE 5-8

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE
WITH QUALIFYING OR SKILL IMPROVEMENT TRAINING BY EDUCATION

. Education
L Less than High Some Post- | 4 Years of

Training Type High school | School | Secondary | College + | Total
Total Experienced 22,347 44,295 20,512 22,246 109,400
Labor Force
Qualifying Training
Yes 28.2% 47.1 60.8 83.5 53.2%
No 70.9 52.0 38.4 15.7 46.0
Skill Improvement Training
Yes 13.4% 26.4 37.5 5¢2.0 31.C%
No 68.5 60.3 52.3 42.8 56.9
Not working 18.1 13.3 10.2 5.3 12.1
Qualifying or
Skill Improvement
Neitherd 64.3% 42.3 29.2 12.4 38.3%
Qualifying Onlyd 22.2 31.3 33.3 35.6 30.7
Skill Improvement Only 7.5 10.6 10.1 4.0 8.5
Both 6.0 15.8 27.4 47.9 22.5

NOTE: Counts of data are in thousands (000s). Column percents may not add to
100 because of missing data. Questions about skill improvement training were
not administered to respondents who were not currently working.

dIncludes respondents not currently working, so skill improvement training
questions were not asked.

TABLE 5-9
PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING BY EDUCATION

ey

Education
Less than High Some Post- | 4 Yaars of
Source High school | School | Secondary College + Total
School 11.8 32.8 51.4 82.8 50.4%
Formal Company 14.6 20.4 20.7 13.0 17.4
Training
Informal OJT 71.1 60.5 53.1 32.7 51.2
Armed Forces 2.4 4.2 5.1 2.0 3.5
Correspondence Course .9 1.5 1.8 1.1 1.4
Friends, Relatives, 13.2 7.2 5.6 3.1 6.2
Others
Ratio Sources 1.140 1.266 1.376 1.348 1.300
Fespondents

NOTE: Column percents may add to greater than 100 because of multiple
responses.

5-16

212




based. Clerical workers, crafts worker , and semiskilled workers had the
next highest incidences of training, with each of these major occupational
groups having about 50 percent of their workers reporting qualifying training
and about 25 percent reporting skill improvement training. The sources of
qualifying training were quite different for these two occupational groups,
however. Clerical workers tended to get their training in schools, whereas
the crafts and semiskilled occupations received training across a broader
spectrum of sources with relatively more training occurring in formal company
programs, informal 04T, and from friends, relatives, and others,

Sales workers had the next highest aeve]s of training and sales as a
sector was unique among the major occupations because of a relatively large
proportion of skill improvement training. The ratio of the percentage of
workers with skill improvement training tu the percentage needing qualifying
training is highest in sales. The percentage of workers with skill improve-
ment training only is also highest in the sales occupational group. Service
workers, unskilled laborer and agricuitural workers, and Armed Forces per-
sonnel have relatively the least amount of training. Less than ¢ third of
these workers reported qualifying training and less than a fourth reported
skill improvement training. 1In both categories, informal 0JT was the highest
mentioned source of qualifying training.

Industry. Substantial variation in the likelihood of training by in-
dustry of employment can be viewed in table 5-12. The service industries--
FIRE (finance, insurance, and real estate), other private services, and
qovernment--had the highest levels of train.ng among workers (around two-
thirds had qualifying training). The mining and construction, TCPU (trans-
portation, communications, and public utilities), and manufacturing sectors
had the next highest levels (around hal with qualifying training), and the
trade and agriculture, forestry, and fishery sectors had the lowest levels
(taround one-third with qualifying training). Interestingly, the government
tector had the highest level of training (in particular, skill improvement
training) of all of the industrial sectors.

In terms of sources of qualifying training, table 5-13 shows that in-
formal OJT was a source of qualifying training for about two-thirds of re-
spondents with qualifying training in trade, mining and construction, and
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TABLE 5-10

PERCENTAGE OF IND VICJALS N THE EXPER'ENCED LABOR FORCE WITH QUALIFYING
OR SKILL IMPROVEMS INING BY MAJOR OCCUPATIONAL CLASSIFICATION

| Major Occupationa’l Class I

Managers | Crafts, Unsk!tiled, Armed

Tralning Type | Professlonal | Technlcal l Sates | Clerical Service | Semlsk!lliled Agr. Forces | Total
Total experlenced 24,505 3,217 12,366 17,383 15,498 27,764 8,637 52 109,422
Labor force
Qualifylng Training
Yes 82.3% £4.1 41.8 56.4 31.6 4G.5 19.9 24.0 53.2%
No 17.0 15.1 57.3 42.6 67.8 49.5 79.4 72,3 46.0
Ski1t improvement Training
Yes 52.6% 49.4 29.0 29.% 20.7 23.3 12.0 =) 31.0%
No 41.8 43.8 61.7 61.7 66.4 58.2 67.3 (<) 56.9
Not working 5.6 6.9 9.3 8.7 12.9 18.4 20.7 (=) 12.1
Qual I fylIng and/or Skiil !mprovement
Nelther 12.5% 3.3 41.5 32.8 59.1 41.2 3.1 76.0 38.3%
Quallfylng only  34.9 41.3 23.5 37.6 20.2 35.5 149 24.0 30.7
Skitl Improvement 5.2 6.5 10.8 10.8 9.3 9.3 7.0 (=) 8.5

only
Both 47.4 42.8 18.2 18.8 11.4 14.1 5.0 =) 22.5

NOTE: Counts of data are !n thousands (000s}. Column percents may no* add to 100 because of mlssing data.

Questlons about skill Improvment t-aining were no* dministered to respondents who were not currently work!ng.
8jqciludes respondents not currently working, so skil! Improvement tralnling questlons were not asked.
TABLE 5-11t

PERCENTAGE DISTRIBUTION OF SCURCES OF QUAL IFYING TRAINING BY MAJOR OCCIUPATIONAL CLASSIFICATION

l Major Occupational Class l

Managers, Crafts, YUnsk !tleaq, r ed
Source Professionat | Technical | Sales | Clerical | Service | Semisk!llad 7 Agr. Forces | Totai
Schoo! 76.8% 68. 1 32.9 57.2 35.1 19.3 20,3 29.8 50.4%
Formal Company 13.1 16.8 26.5 12.8 24.5 22.7 7.4 22.7 17.4
Tralining
Informal OJUT 3643 37.4 65.3 54.3 51.5 66.2 67.4 36.2 51.2
Armed Forces 3.1 6.1 1.8 1.5 3.3 6.0 1e7 83.7 3¢5
Correspondence 1.3 2.2 2.3 1.1 o5 1.6 o7 22.7 1.4
Course
Friend, Relative, 3.5 1.9 6.8 2.2 6.1 1 26.2 G.0 6.2
Other
Ratio Sources 1.341 1.325 1.355 1.291 1.739 1.270 1.237 2.083 1.300
RUIpONOENTS

NOTE: Counts of data are In thousands (000s). Column percents may not add to 100 because of missing data. Questlons
about skilt Improvement training were not administered to respondents who were not currently working.
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TABLE 5-'2

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE wiTrH QUALIFYING 0K
SKiLL IMPROVEMENT TRAINING BY MAJOR INDUSTRY

1 I Industry
Agriculture
Forestry Minlng Other
Training Type Fishery Construction | Manufacturing ; TCPy® | Trade | FIRED | Service | Goverrment | Tota)
Totat Experienced 3,636 8,058 22,488 7,610 22,973 6,737 32,937 4,934 109, 42¢
Labor Force
Ouallleng Tra!n)ng
Yes 31.08 57.6 49,2 531 36.0 65.3 64.6 63.7 53,2¢ |
No 68.0 4.7 49.9 45,7 63.2 3.7 34.7 3C.3 46,2
Sk 1l IErovmn?
Traln!ng
Yes 16,6% 20.0 21.0 34.7 21,2 44,4 53.8 54.0 31.0%
No 69.6 56.9 57.3 54.3 66.6 48,7 38.0 37.3 56.9
Not work)ng 13.9 23.2 15,7 11.0 12,2 7.0 8.2 8.7 12,1
Qualltying or
Skili Improvement
Ne)therC 62,78 36.2 41.4 34.7 54,3 24,0 9.4 19.0 38.3%
Qualifying only€ 20,7 43.8 31.6 30.7 24,5 31.6 32.7 27.0 30.7
Skl Improvement 6,3 6.2 9.4 12.2 9.7 197 6.0 12.4 B.5
only
Both 10.2 13.8 17.6 22.4 11.5  33.6 31.9 41.6 22.%

NOTE: Counts of data are In thousands (0C0s). Column percents may not add to 100 becasse of missing dava.
Questions about sklli Improvment training were not adminlstered to respundents who were not currentiy working.

81CPy--Transportation, Communicatlon, and Pubilc Utllltles
BF iRE--F ) nance, insurance, Rea! Estate

C--includes respondents not currently working, so skl Improvement tralning questlons were not asked.

TABLE 5-13
PERCENTAGE DISTRIBUTION OF SOURCES OF QUAL IFYiING TRAINING BY MAJOR [tDUSTRY

Industry
Agriculture J i
Forestry Mining Other
Source Fisnery Construction | Manutacturing | TCPU® Trade | FIRED LSorvlce Government | Tota!
School 35,43 21.7 4.4 31.6 30.4 52.0 70.8 51.% 50.4¢
Formsa! Campany 5.0 19.4 18.0 29.9 16.5 25.8 12.3 25.9 17.4
Tralning
Informal OJT 58.7 65.2 61.3 55.2 68.8 54.0 35.2 44,1 510
Armed Forces 1.6 5.8 4.9 1.0 2.4 1.2 2.1 9.9 3.9
Correspondence .9 1.4 2. 1.2 2.3 1.0 2.0 1.4
Course
Frlend, Relatlve, 33.8 17 4.4 5.4 7.8 2.8 4.5 2.4 6.2
Other
Retlo Sources 1.354 1.322 1.314 1.512 .27 1.380 1.264 1.417 1,30,
L E-dolils 068

NOTE. Column psrcents may add to greater than 100 pecause of multlple responses,
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manufacturing. It was mentioned only about 40 percent of the time in the
other service and government sectors. Training in the lTatter two sectors was
mostly characterized by school-based settings. Friends, relatives, or others
were indicated by about one-third of the individuals that had received
qualifying training ir. the agriculture, forestry, and fiskery sector.

Region. Table 5-14 displays the data on the likelihood of training by
Census region. Respondents in the Wa2st reported considerably more train’ng
than any of the other three regions. It is di7ficult to provide a structural
reason for this fact, so it is likely that the regional variatior. is ex-
plained by industry andoccupationai differences. The data on sources of
training given in table 5-15 show that informal QJT and friends, relatives,
or others are disproportionately more often indicated as sources of training
in the West relative to the other regions.

Job tenure and recent job change status. The final characteristics ex-
amined for their relationships with the likelihood of having qualifying or

skill improvement training were job tenure and recent job change status--

for example, did the individual hold the same job a year aco or not. Table
5-16 demonstrates that there is a positive association between having taken
training and length of job tenure, especially for skill improvement training.
Interestingly, the relationship tails off for the very longest tenure classi-
fication, 26-plus years. Recent job changers have a much reduced likelihood
of having had both qualifying and skills improvement trainirg vis-d-vis
individuals who had not changed jobs in the last year, but a greater 1likeli-
hood of having qualifying or skill improvement trainirg alone.

Table 5-15 displays the sources of qualifying training by job tenure and
job change status. The data generally show a negatively signed relationship
in the incidence of informal 0JT, school-based training, and training from
friends or relatives and job tenure and a positive association for formal
company programs, Armed Forces training, and correspondence courses. These
relationships may suggest recent trends toward school-based training and
informal 0JT and away from formal company training or military training.

Summary. The examination of aggregate first-order relationships between
individuals' characteristics and the likelihood of reporting training uncov-
ered the following results:
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TABLE 5-14

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH
QUALIFYING OR SKILL IMPROVEMENT TRAINING BY CENSUS REGION

Census Region _
. North

Training Type Northeast | Central ] South West Total
Total Experienced 22,843 28,247 36,665 21,649 109,404
Labor Force
Qualifying Trainirg
Yes 54.2% 51.4 51.0 58.1 53.2%
No 44.6 48.0 48.2 40.9 46.0
Skill Improvement Training
Yes 28.3% 31.2 30.5 34.6 31.0%
No 60.0 55.9 58.1 53.1 56.9
Not working 11.7 12.9 11.5 12.3 12.3
Qualifying or
Skil1l Improvement
Neitherd 38.1% 40.3 40.0 33.0 38.3%
Qualifying Onlyd 33.6 28.5 29.6 32.5 30.7
Skill Improvement Only 7.7 8.3 9.0 8.9 8.5
Both 20.6 22.9 21.5 25.7 22.5

NOTE: Counts of data are in thousands (000s). Column percents may not
add to 100 because of missing data. Questions about skill improvement
training were not administered to respondents who were not currently
working.

dIncludes respondents not currently working, so skill improvement
training questions were not asked.
TABLE 5-15

PERCENTAGE DISTRIBUTION OF SOURCES OF
QUALIFYING TRAINING BY CENSUS REGION

Census Region
North

Source Northeast | Central | outh | wWest | Total
School 53.9% 51.5 48.2 49.0 50.4%
Formal Company Training 15.8 18.8 17.4 17.7 17.4
Informal 0JT 46.8 50.2 52.2 55.2 51.2
Armed Forces 2.9 3.2 3.6 4.3 3.5
Correspondence Course .8 1.5 1.6 1.6 1.4
rriends, Relatives, 4.5 6.0 6.7 7.4 6.2

Other

Ratin  Source 1.247 1.313 1.297 1.351 1.300

Respondents
NOTE: Column percents may add to greater than 100 because of multiple
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TABLE 5-16

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITd QUALIFYING OR
SKILL IMPROVEMENT TRAIN(NG BY JOB TENURE AND BY RECTENT J0B CHANGE STATUS

1 Job Tenure ] [ Job Change
Not 0-1 1-5 6-10 11-25 26+
Tralinlng Type WorkIng Y~ars Years Years Years Years Total Yes No
Total Experienced 474 195 39,185 15,924 17,650 4,990 109,418 8,456 78,425
Labor Force
Qua!lfying Tralning
Yes 37.3% 48,8 55.0 58.5 55,5 54,6 53.2% 51,18  57.6
No 62.4 50,8 44,2 40.6 39.4 44,1 46.0 48,2 41.5
Sk1it improvement
Tralnling
Yes 0.0% 22.2 33.6 40.6 44.5 39,3 31.0% 28.8% 37.5
No 0.0% 716.4 64.6 57.6 535 5845 56.9 69.9 60,7
Not worklng 100.0 1.4 1.7 1.8 2.0 2.2 12.1 1.3 i.8
Quallfyling or
Skl Improvement
Nelther?® 62.7% 43.4 35.8 30.8 29.5 35.6 38.3% 38.2% 32.8
Quallfylng only2 37,3 34,4 30.5 28.7 26,0 25.0 30,7 3341 29.7
Sk1ll Improvement  (-) 7.8 9.2 10.7 11.0 9.8 8.5 10,7 9.6
only

Both (=) 14.4 24.4 29.9 33,5 29.6 2245 18.1 27.9

MNOTE: Counts of data are In thousands (000s). Column percents may not add to 100 because of mlsslng data.
Quest lons about sklil Improvment tralning were not adminlstered to respondents whc were not currentiy

work I ng.
qincludes respondents not currently workling, so sk!i! Improvement tralning questions were not asked.
TABLE 5-17
PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING
BY JOB TENURE AND RECENT JOB CHANGE STATUS
L_, Job Tenure l L, Job Change
Not | 0~ 1-5 6-10 11-25 26+

Tralning Type work Ing I Years Yoars Years Years Years Total Yes No
School 29.2% 48.2 54.1 53.7 51.8 46,2 50.4% 44,58  53.2
Formal Comnany 17.2 15.1 16.9 17.8 19.6 21.9 17.4 17.8 17.8

Tralning
I nformal OJT 64.0 55.1 50.0 48,7 47.5 49.7 51.2 58.9 49.3
Armad Forces 3.4 3.0 2.9 3.2 4.9 5.8 3.5 3.3 3.7
Correspondence .7 1.0 1.3 1.5 1.8 2.7 1.4 1.6 1.5

Course
Frlends, Relatlves, B.6 1.4 5.9 5.8 4.9 6.9 6.2 7.4 5.6

Others
Ratlo Sources 1.2.% 1,299 1.311 1.306 1.304 1,333 14300 1.335 1.312

RAESPONUBNTS

NOTE: Column percents may add to greater than 100 because of muitlple responses.
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* Age of worker had a curvilinear relationship with training
1ikelihood in which prime age individuals had the highest
incidence of training.

* Blacks reported significantly less training than other races.

e Males and females had similar likelihoods of reporting training,
although females reported fewer sources of qualifying training
and reported a much higher use of school-based training.

® There was significant variation in training likelihood across
occupations and industries; occupation had more variation than
industry.

-

* The West had more training than other regions of the country.

® Therr was a positive but not particularly strong u.ssociation

between job tenure and training.

A shortcoming ui simple cross tabulations such as those presented in ta-
bles 5-2 through 5-12 is that the relationships may not be direct, but rather
may result from causal fac ors that are not controlled for. For exampie,
variable y may be related to training and variable x may be correlated with
variable y. Wher x is cross tabulated with training, a spurious relationship
will appear.

Based on the observation of great occupational variation in the likeli-
hood of reporting training and because occupat? n seemed to be the central
causal variable in the BLS analysis, three-way tabulations betweey occupa-
tion, individual cheracteristics, and training were performed. Although con-
trolling for occupation dampened some of the variation, virtually all of the
relaticnships mentioned here still held true for all major occupational

greups. Two substantial differences noted were first, the training 1likeli-
hsod variation across major industries virtually disappeared for the higher
.evel occupations such as professional and managerial and techaical workers.
second, although the aggregate data indicated only minor differences between
males and females, when examining th2 data on an occupation-by-occupation
basis, it was determined that males in _ales and crafts occupations ha” sub-
stantially higher 1likelihoods of quali‘ying and skill improvement training
than females in those occupations and vice versa for clerica’ jobs.
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Characteristics of Individuals
Who Perticipated in School-Based
or Formal Company Training

As described in the introductory chapter, the skip pattern of the CPS
supplement was designed to elicit detail about qualifyina and skill improve-

ment training programs that resprndents categorized as school-based or formal
company programs. (If the training received was from informal 0JT, from the
Armed Forces, from a correspondence course, or from non-work-related source .
such as a friend or relative, no further detail about the training was col-

lected.) This section examines the characteristics of individuals who re-

ported this additional detail.

Tne first relationship examined is the correspondence between scv~ces of
qualifying and skill improvement training for indivic:als who had hoth types
of training. Table 5-18 arrays those data. The entries in the table provide
the percentage of individuals who reported the source of qualifying training
1isted at the top of the table who reported getting skili improvement train-
ing from the source listed at the left. For example, 49.8 percent of the
individuals who had qualifying training in a schovl setting and who hac both
qualifying and skill improvement training, got their skill improvement train-
ing in a school. As the data show, there really is 1ittle correspondence be-
tween the two sources. About 55 percent of those with formal company qualifyv- |
ing training and some source of skill improvement training got formal company é
ski11l improvement training. The corresponding statistics for informal 0JT
and other sources were only 46 percent and 25 percent, respectively. Also
shown in the table are data on the individuals who reported either qualifying
training or skill improvement trcining, but not both. Overall, about 57 per-
cent of the individuals who reported qualifying training did not report skill
improvement training. By examining the data by source of qualifying train-
ing, it is seen that about 66 percent of those with informal 0JT or "Other"
as a source of qualifying training did not get skill improvement training.
S1ightly less than half of those with school-based, formal company, or Armed
Forces qualifying training did not get skill improvement training, whereas
only about 35 percent of those with qualifying training from a correspondence

course did not report further training.




TABLE 5-18

SOURCES OF SK'LL IMPROVEMENT TRAINING BY SOURCE OF
QUAL IFYING TRAINING FOR INDIVIDUALS WITH BOTH TYPES

l Source of Quallfyling Tralnling No Quellfying Tralnlng

Source of Sklil Formal Informa! | Armed Correspon- i
Imprcvement Tralning | School | Company 0JT Forces | dence Course | Other | Number Parcent
(1) School 49.8% 30.3 32.3 34.7 31.4 31.6 1,794 15.7%
(2) Forma! Compar 30.7 56.7 35.6 48.0 44,5 29.6 2,603 24.9
(3) Informal 0JT 26.3 31.6 46.2 34.7 33.6 44.7 5,604 52.6
(4) Other 16.1 12.3 15.8 17.2 33.4 25.1 624 14.5
(5) Total Count 15,276 5,199 10,940 1,082 512 1,092 N/# N/A
(6) Ratlo Sources 1.229 1.289 1.246 1.345 1.430 1.310 N/A N/A

Respondents
No Sk 11! | mprovement
Trainling
(7’ Number 14,015 4,949 18,804 963 294 Z,511 N/A N/A
(8) Percentage of 47.8% 48,8 6.2 47.1 36.5 69.7 N/A N/A

Total?®
%ow (1) == (Row (5) + Row (7).
TABLE 5-19

TYPES OF SCHOOLS ATTENDED FOR SCHOOL -BASED QUALIFYING AND
SKILL IMPROVEMENT TRAINING FOR INDIVIDUALS WiTH
BOTH SOURCES OF TRAINING

|_ Schoo!l Type for Quallfylng Tralning
Junlor or
Sommun ity
Private Publlc Col lege,
Schoo: Type for Sk1i} High School | Postsecondary | Posisecondary | Technlcal Four-Year
{mprovement Tralnling Vocatlonal Vocat lonal Vocatinnai Instltute College
HIlgh School Vocatlonal 18.3% 2.0 2.5 2.6 W1
Private. Postsecondary 10.9 45 0 7.1 6.5 4.2
Voca. jonal
Pubilc, Postsecondary 15.8 5.0 45.6 4.1 2.2
Vocatliona'
Junfor or Communlity College, 45,3 38,0 33,2 70.1 12.4
Technlcal Institute
Four-Year College 19.6 22.7 27.9 23.9 84.3
Totai Count 683 300 283 i,060 4,825
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About 27 percent of those with skill improvement training did not need
qualifying training, out again there was discrepancy across the sources of
skill improvement training. Over half of the respondents who indicated that
they received skill improvement training through informal 0JT did not need
qualifying training. On the other hand, only around .5 percent of those who
received skill improvement training in schools or from other sources did not
need qualifyirg skills or training.

A second relationship examined was the correspu.dence between the types
of schocls reported when a individual had both school-based qualifying and
skill improvement training. These data are displayed in table 5-19. Here
the correspondence between the school types is reasonably high with the
exception of having received schoal-based qualifying training in a high
school vocational program. In that instance, individuals' school-based skill
improvement training had highest likelihood of being in a community colleqge,
but there were also substantive fiows into all of the other types of school
programs. If qualifying trairing was in a private, postsecondary vocaticnal
program, then skill improvement training was also in a private, postsecondary
vocational program or a community coilege or a university. A very similar
story holds for public, postsecondary vocational program attendees. For
those respendents who took their qualifying treining in a junior or comm:nity
college, there was 2 high 1ikelihood that their skill improvement training
came in a similar institution (70.1 percent) or at a 4-year college (23.9
percent). College-trained individuals tended to return to 4-year institu-
tions for skill improvemenrt train-ng, although a sizable number went to
junior or community colleges. Figur2 5-4 illustrates the major flows between
types of school.

A characteristic of training programs that may be associated with partic-
ipants' characteristics is the sponsorship of the program. This determines
the lavel of investment from individuals and may be important in determining
access. Table 5-20 provides data on the characteristics of individuals who
reported training (either qualifying or skill improvement in either a school-
based setting or a formal coipany training program) that was sponsored by a
government program such as CETA. The table also provides data on individuals
who reported school-based qualifying or skill improvement training that was

paid for by an employe:.
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Technical Institutes

Skill

Qualifying Improvement
Training Training
School Type School Type

High School 688,000 162,000
Vocational

o N\

341,000\

Postsecondary 283,000
Vocational

Private §§::::\\\
Postsecondary (300, 000 \ »{437,000
Vocational \\\\\\\\\::::j\\\\\
.
Public ™ N ™~ ///‘—\\\

Junior or \\\\
Community College 1,060,000 \3,689,000

4 Year
College

4,825,000 4,463,000

~ pd

Figure 5-4. School sequences for individuals
with both school-based qualifying and skill
improvement training.
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TABLE 5-20

CHARACTERISTICS OF RECIPIENTS OF GOVERNMENT-SPONSORED SCHOOL OF FORMAL
COMPANY TRAINING AND OF EMPLOYER-FAID SCHOOL TRAINING

Total with | Government Sponsored | Total with | Employer Paid
Some ' School

Characteristics Training Yes No Training Yes No

Total 67,518 3.0% 97.0 33,038 18.9% 81.1

Age

Under 20 2,409 1.8% 98.2 673 8.2% 91.8

20-24 8,400 2.9 97.1 3,961 13.4 86.6

25-34 21,453 3.1 - 96.9 11,459 19.3 80.7

35-44 16,017 3.2 96.8 8,169 21.4 78.6

45-54 10,851 3.0 97.0 5,134 21.2 78.8

55-64 7,084 3.0 97.0 3,135 17.8 82.2

65+ 1,305 1.8 98.2 556 14.0 £6.0

Race

White 60,318 2.7% 97.3 29,911 19.3% 80.7

Black 5,475 6.2 93.8 2,301 i7.1 82.9

Other 1,711 4.1 95.9 858 12.8 87.2

Sex

MaTe 38,496 2.9% 97.1 16,994 22.0% 78.0

Female 29,006 3.2 96.8 16,070 15.7 84.3

Education

Less than high 7,970 3.0% 97.0 1,015 21.5% 78.5
school

High school 25,442 3.0 97.0 8,414 20.5 79.5
graduste

Some post- 14,525 3.4 96.6 7,643 20.8 79.2
secondary

College Graduate 19,472 2.6 97.4 16,006 17.1 82.9

Major Occupation

Management, 21,444 3.0% 97.0 16,458 18.8% 81.2
Professional

Technical 2,916 4.6 95.4 1,993 19.1 80.9

Sales 6,494 1.3 98.7 2,118 21.0 79.0

Clerical 11,678 2.8 97.2 6,326 14.0 86.0

Service 6,332 5.3 94.7 2,229 22.9 77.1

Crafts, 16,320 2.8 97.2 3,446 24.8 75.2
semiskilled

Unskilled 2,322 2.0 98.0 510 19.6 80.4
Agriculture

Armed Forces 12 0.0 100.0 4 0.0 100.0
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TABLE 5-20--Cont inued

Government Sponsored | Total with | Employer Paid

Total With
Some School

Chavacterjggigg__l__[qqining Yes No Training | Yes ‘ No
Major Industry
Ag., For., Fish, 1,358 1.8% 98.2 524 20.8% 79.2
Mining and Const. 5,139 2.7 97.3 1,568 19.8 80.2
Manufacturing 13,173 2.2 97.8 5,260 24.7 75.3
TCpUR 4,970 2.4 97.6 1,531 23.2 76.8
Trade 10,489 1.6 93.4 3,030 17.9 83.0
FIRED 5,119 1.6 98.4 2,739 24.” 75.8
Services 23,266 3.7 - 96.3 16,024 14.8 85.2
Government 3,999 8.6 91.4 2,406 27.0 73.0
Census Region
Northeast 14,130 2.9% 97-1 7,289 19.2% 80.8
North Central 16,867 2.9 97.1 8,501 20.6 79.4
South 22,009 3.2 96.8 10,270 18.9 81.1
Wast 14,504 3.0 97.0 7,021 16.8 83.2
Job Tenur
Not working 4,286 4.6% 95.4 1,269 7.6% 92.4
0-1 11,422 3.0 7.0 5,i32 9.5 9.5
1-5 25,142 2.8 97.2 13,114 18.3 81.7
6-10 11,015 2.9 97.1 5,718 22.6 77.4
11-25 12,447 2.9 97.1 6,396 25.5 74.5
26+ 3,211 2.6 97.4 1,458 24.3 75.7
Job Change Status
Same job 52,667 2.8% 97.2 27,310 20.7% 79.3
Different job 5,227 2.3 97.7 2,170 15.6 84.4
Not working 9,612 4.2 95.8 3,519 7.8 92.2

NGTE: Totals are reported in thousands (000s).

a
TCPU--Transportation, Communication, and Public Utilities

bFIRE-—Finance, Insurance, and Real Estate
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Most of the school-based or formal company training was not government
sponsored. In fact, only 3 percent was. Thus, it is difficult to determine
when there are particular statistical associations between government sponsor-
ship and individual characteristics. With that caveat in mind, following is
a list of tentative relationships:

e Prime age individuals who had received training tend to have a
higher 1ikelihood of government sponsorship than young or older
workers who reported training.

e Blacks have a higher 1ikelihood of government sponsorship.

* The major occupations with workers who reported taking govern-
ment-sponsored training are technical and service occupalions.

* The major industrial sectors with workers who reported taking
government-sponsored training are services and the government
sectors.

e Workers not currently holding a job have a higher incidence of
government-sponsored qualifying training than their employed
counterparts.

Overall employers paia for about 19 percent of school-based trair 'ng.
Employers tended to pay for school-based training for the following types of
workers:

Prime age

White

Males

Less weli educated

Service or crafts occupations
Manufacturing, TCPU, and FIRE sectors
More tenured

Workers who had not recently changed jobs.

The final training characteristic examined was whether the respondent
had completed the training or not. Table 5-21 provides the overall com-
pletion rates of school-based and formal company qualifying and skill im-
provement training for various ponulation groups. With the exception of
school-based skill improvement trainiig, the completion rates for the
populat aon of individuals who had undergone the training were generally
around 90-95 percent. Only about three-fourths of the individuals who had
engaged in school-based skill improvement training had completed. Presumably
a number of the CPS respondents were still currently engaged in this type of
training.
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TABLE 5-21
CHARACTERISTICS OF SCHOOL-8ASED AND FORMAL COMPANY TRAINING PROGRAM COMPLETERS

Qualifying Ski1T Improvement
School-Based Formal Company School-Based “Formal Company
Number With | Percent | Number with | Percent Number with | P-rcent Nunber with | Percent

Characteristics Training Complete Training Complete Training Complete Training Complete
Total 27,950 92.6% 9,553 95.2% 10,507 77.4% 9,921 93.8%
Age
Under 20 521 79.7% 161 90.7% 197 35.0% 105 82.9%
20-24 3,318 86.8 948 91.8 948 53.6 913 g7.n
25-34 9,827 92.8 3,139 93.4 3,425 71.1 3,360 92.4
35-44 6,926 93.6 2,605 96.3 2,842 82.7 2,724 94.8
45-54 4,209 94.6 1,620 97.9 1,896 86.9 1,754 96.5
55-64 2,635 95.2 950 97.3 1,063 92.9 95.9 97.3
65+ 505 96.6 129 100.0 137 96.4 112 98.7
Race
White 25,305 92.6% 8,551 95.2% 9,615 77.7% 9,056 93.7¢
Black 1,877 91.7 786 95.0 692 72.3 626 93.5
Cther 755 93.6 210 95.7 194 79.9 232 96.1
Sex
Wale 14,067 92.4% 6,299 94.8% 5,625 78.3% 6,133 94.4%
Female 13,840 92.8 3,251 96.0 4,881 76.4 3.784 92.7
Educat ion
Less than high school 678 83.9% 889 96.7% 380 75.0% 593 93.8%
High school graduate 6,474 94.3 3,991 95.1 2,410 79.3 3,524 93.%
Sz postsecondary 6,113 82.7 2,424 94.8 2,527 68.9 2,432 93.3
College graduate 14,681 96.4 2,248 95.2 5,191 80.8 3,372 94.2
Major Occupation
Managment, professiona! 14,768 94.37 2,446 95.5% 5,:31 80.6% 3,540 94.6
Technical 1,752 ¥0.6 426 97.4 542 65.1 520 92.3
Sales 1,626 9i.4 1,309 95.3 725 79.3 1,332 9..
Clerical 5,330 90.4 1,174 9.4 1,439 7.1 1,485 92.7
Service 1,623 92.4 1,100 97.4 779 76.5 879 94.8
Crafts, semiskilled 2,504 90.2 2,974 93.2 1,089 74.4 2,044 92.3
Unsk111ed, agricuiture 343 88.9 122 96.7 202 76.7 121 91.7
Armed Forces 2 100.0 3 100.0 {-) (-) (-) (-)
Majr Industr
Rq., For., Fish. 388 92.8% 50 100.0% 197 84.31 79 97.5%
Mining and constr. 1,223 91.9 870 89.7 465 75.5 380 87.1
Manufacturig 4,345 90.2 1,899 95.0 1,500 74.3 1,863 94.9
TCPLR 1,208 90.2 1,121 96.4 439 79.0 1,232 96.0
Trade 2,393 90.1 1,297 96.3 802 70.4 1,462 94.8
FIRED 2,187 92.2 1,069 97.2 872 81.8 1,185 92.2
Services 14,335 94.1 2,435 94.8 5,312 77.6 2,618 92.8
Government 1,867 92.4 806 96.9 920 81.6 1,105 95.2
Census Region
Northeast 6,259 93.7% 1,813 94.8% 2,069 74.2% 1,757 93.4%
North Central 7,116 92.6 2,579 9.7 2,926 78.4 2,425 94.4
South 8,600 92.0 3,052 95.0 3,103 77.9 3,401 93.3
West 5,971 92.3 2,109 95.2 2,410 78.3 2,332 94.0
Job Tenure
Not working 1,153 87.9% 709 95.3% 57 61.4% 56 89.3%
0-1 4,558 89.1 1.419 92,4 944 55.6 1,035 82.9
1-5 11,124 92.9 3,397 93.6 3,963 70.3 3,717 92.9
6-10 4,762 94.1 1,538 9.9 2,126 81.0 1,964 9.8
1:-25 5,156 94.4 1,925 97.5 2,873 88.9 2,505 96.9
26+ 1,196 93.8 565 87.0 545 93.0 643 98.3
Job Change Status
Tame Job 22,876 93.6% 7,532 95.7% 9,498 79.7% 8,819 65.1%
Different Job 1,859 89.2 723 93.8 502 56.4 612 83.3
Not Working 3,205 87.3 1,294 93.0 502 54.8 484 82.6
NOTE:™ TYotcTs are reported in thousands (000s).

TCPL--Transportat fon, Commnication, Public Utilities BEST COPY AVAILABLE
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Across the population, completion rates seem to increase with age an- tenure
of the workers as would be expected. There is no svstematic relationship
between race, sex, industry, occupatica, or census region and completion
rates. For educational attainment, there is a not unexpected relationship
between completion rates of schonl-based qualifying and skill improvement
training and highest grade completed. Individuals with less than a high
school diploma and those with some postsecondary education have lower com-
pletion ratcs than individuals who are high school graduates or college
graduates. Obviously those without the high school or college credential did
nut complete their vocational training. The next section of the document
extends the analyses that have been presented through multivariate analytic
techniques.

5.3. Multivariate Analvses of the Determinants of
Qualifying and Skill Improvement Training

Based on insights from tabular and cross-tabular examination of the CPS
data on training, the next two sectioas focus on multivariate models. 1hree
basic phenomena will be described: (1) determinants cf which individuals hoid
jobs for which specific skills or training were prerequisites, (2) determi-
nants of which individuals obtained skills or training while holding their
current jobs, and (3) what effect these types of skills and training have on
individual earnings. Detail about scurces and types or training will also be

examined, especially regarding their effects on earnings.

Simple models of the processes underlying training and earnings charac-
teristics will be presented in order to provide a basis for the subsequent
statistical analysis. In these models, certain concepts, such as human capi-
tal, match value, and screening will be used.

Human capital, simply defined, measures the productivity of the indi-

vidual worker. It is commonly broken down into three categories: general,
occupation-specific, and firm-specific. The total productivity of an indi-
vidual in a given firm and occupation would be the sum of these three types
of human capital. Each type may have three possible sources: i.nate ability,
explicit training or schooling, and learning-by-doing. For instance, general
human capital acquired by training may be the knowledge gained from a college
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English course that improves writing skilis. However, good writing skills
might be acquired less explicitly through extensive reading and habitual
letter writing, which would be categorized as learning-by-doing. Examples of
occupation-specific and firm-specific skills can be given similarly. Our
prior notion is that occupation-specific skills are gained mostly from innate
ability and explicit training, whereas firm-specific skills are obtained
through learning-by-doing and very little through innate ability. Innate
ability can enhance one's efficiency in acquiring human capital via the other
sources.

Although human capital can refer to a variety of things, it is important
to keep in mind that those skills considered to be prerequisites for certain
jobs in the survey questions used here are primarily occupation-specific
skills acquired through expli training. More general skills and a certain
amount of experience may be taken for granted. Similarly, acquisitions of
skills while at the current job may not include some firm-specific skills or
Liluse atyuired by iedarning-by-doing.

Correctly explaining and modeling lifetime investment in and subsequent
returns to human capital is made complex when different types of human capital
and modes of investment are considered. The principal models in the litera-
ture (Ben-Porath 1967, Weiss 1972, Heckman 1976) use only one type of human
capital and investment mode to calculate optimal age-investment profiles and
subsequent age-earnings profiles. Less complete but still revealing models of
investment and earnings have incorporated both general and firm-specific human
capital but do not explicitly differentiate investment mode (Lazear 1979,
Hashimoto 1981, Bartel and Borjas 1977). Similarly, some work has been done
involving occupation-specific investment (Shaw 1984) or different modes of
investment (Ormiston 1979). However, a model incorporating the full range
of human capital types and investment modes has not been developed in the
literature.

The process of human capital acquisition and earnings is further compli-
cated by varying theories about how labor markets work. The simplest theory
is that workers are paid according to their value rf marginal product at each
point in time. A more gener21 outlook that considers employee tenure, em-
ployee firm contracts, and a need for smoothing of income flows would more
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likely call for the equality of discounted expected earnings and discounted
expected productivity as the result of an efficient labor market.

A training period in which firm-specific capital is acquired and some
expectation that the employee will remain with the firm could lead to a wage
profile that is flatter than the productivity profile. Uncertainty about an
employee's actual or potential productivity with the firm could lead employers
to screen applicants on the basis of past credentials or on-the-job training
(Arrow 1972, Stiglitz 1975, Spence 1973). It may also lead the employer to
provide incentives for potential employegs to self-select in a desirable
manner (Salop and Salop 1976, Guasch and Weiss 1981). Employee and employer
may be equally uninformed about the potential value of a "job match”, result-
ing in an efficient cooperative solution (Jovanovic 1979). Institutional and
other considerations may lead employers to pay on the basis of seniority rath-
er than productivity (Medoff and Abraham 1981). Each of these theories pre-
sent somewhat different, and often conflicting, views of the relationship of
earnings and productivity profiles. Although some empirical testing ot thes:
theor ies has been done, no clocar conclusion has been rvached. In the course
of the statistical analysis reported here, the implications of certain results
for human capital and labor market theories will be explored. In general,
though, the clarity of the interpretation of some statistical results is
limited by the absence of a comprehensive model and the lack of more extensive
longitudinal data.

Trainino as a Job Prerequisite
(Qualirying Training)

The first problem is to reduce this question to manageable proportions:
What determines which individuals will hold jobs that have some skill or train-
ing prerequisite? While skill acquisition and subsequent employment and earn-
ings are almost certainly simultancously determined, the first simplification
is to take existing human capital prixr to hiring as exogenous. Let S be
the skill level of individual i before joining the firm (Sj could either
be a scalar or a vector of skills). Let Sjkbe the skill prerequisite of
occupation j at firm k. Let S* be the skill level above which one is consid-
ered "skilled." If we assume strict adherence to prerequisites in the hir-
ing process, a “preskilled" person is hired into a skilled job only when
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$i28%5k 25*. The other condition for observing this is that the person
actually applied for the job and was hired.

The CPS sample is comprised of people who have been matched with jobs.
Hence they have been hired and presumably Si2$%k. Formally it would be said
that (uncorrectable) sample selection conditions were applied. The only ques-
tion then is whether sgkzs*. If P is a binary variable for being preskilled,
then under these conditions

(1) P = f(S%, S*)

and we should be able to estimate this relationship without use of individual
characteristics. Th's will be done using job type varia les as proxies for
skill requirements,

Taking the opposite tack, we could assume that all preskilled peopie get
skilled jobs, so that P = g(Sj, S*). Although it is less realistic, it will
be interesting to compare this specification to the previous one.

A less restrictive assumption is that the skill requirements for any giv-
en job are not exact and that an underskilled person may be hired for the job
if other conditions are favorable. More formally, the probability of being
hired is h(Si-Sjk, Mijk) where Mjjk represents other job match conditions,
such as hiring and application costs, informal information about each other,
and so forth. Mjjk will be said to be more p-sitive whea conditions are more
favorable, and hence we assume h; > 0, hp > 0. While the condition for being
a preskilled worker is still Sj 2 Sjx 2 S*, the variable Mjjx represents
potentially important interaction and <election effects, so we specify

(2) P = (Sj, SYk» S*, Mijk).

Implementing these specifications empirically involves several adjust-
ments. Although it may be possible to construct continuous variables that
represent Sﬁk, the most direct way is to use a set of industry and occupa-
tion dummy variadbles. Nc information about the firm is available on the CPS,
aside from whether the job is government, private, or self-employment. Sj
is represented by a set of variables including demographic characteristics,
education, and experience. S* is presumably a constant. Mijk can be repre-
sented by prior experience in the firm, minority, and veteran-status variables
for affirmative-action effects and cohort variables for changing skili re-
quirements over time. Some variables could easily represent both S5 and
Mjjk, and these effects will be discussed.
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First, a linear probability model for qualifying training was estimated
based solely on job characteristics (Sjk), which were proxied by 44 occupa-
tional dummies, 50 industry dummies, government and self-employed dummies,
part-time status, and years of experience in the fiin prior to taking the
current job. Coefficient estimates for the occupational and industry dummies
are shown in the "qualifying training" columns of tables 5-22 and 5-23, re-
spectively. For comparison, the intercept probability of having qualifying
training for a full-time worker in a private firm with no prior firm experi-
ence is 0.4796, using a sample of all employed workers in the CPS sample.

The estimates show that occupational categories have wider dispersion in
the '~ e7rects on training probabilities than do industry categories, and hence
they are stronger determinants of training. Within occupations, the catego-
ries most likely to have had qualifying training are professional specialists
followed by technician categories, executives and managers, upper-level admin-
istrative and sales people, and craftsworkers. Lowest are service workers and
laborers. Among industry categories, highest are some public administration
groups and aircraft and petroleum manufacturers. Lowest are private house-
hold, non-specified metal, furniture, and leather manufacturing workers. It

is notable that self-employment nas a smal. negative effect (-.012) and the
government effect is essentially 0 (0.0008). The adjusted R-squared in this
regression was 0.2528. For a similar regression using only 13 occupation cate-

gories and 22 industry categories, this statistic was 0.2200 revealing that

the broader job classifications are not that much more heterogeneous.

Table 5-24 presents results from three linear probability regressions on

qualifyiug training: one on individual characteristics alone; one that in-

cludes individual, occupation, and industry characteristics; and a third that

includes all of these as well as some added interaction terms. Experience

variables may represent individual-firm interactions as well as individual

characteristics.

Examining the first regression reveals some basic features of individuals

whose jobs require qualifying training. Non-head-of-household females are

most likely to have had qualifying training, followed by female heads, male
heads, and last, non-head-of-household males. Whites are most Tikely to have
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TABLE 5-22

TRAINING REGRESSION COEFFICIENTS FOR OCCUPATIONAL WARIABLES

Sk SkiTT
Qualifying Improvement Improvement
Qualifying Training Training Training
Training Regression Regression Coefficient
Rank Occupational Category Coefticient Coefficient Rank
1. Health diagnosing professionals L5055 .5083 1
2. Teachers, college & university .4993 .2652 15
3. Healih assessment & treatment .4982 4191 3
4. Natural scievtists .4960 L3549 €
5. Teachers, excluding college .4925 L4373 2
& university
6. Engineers L4425 .3342 7
7. Health technologists 438 .2880 13
& technicians
8. Machematical & computer . 4301 4164 4
scientists
9 Lawyers & judges 4248 .3090 10
10. Other professional speciality .3984 .2538 11
11. Other technicians .3723 .3284 8
12. Engineer & science technicians L3219 L2640 16
13. Management related workers .3096 2916 12
14. Computer eGuipment operators .3050 .2306 22
15. Sales representatives, finance, .2804 .3625 5
& business workers
16. Secretaries, stenog., & typists L2720 L0557 36
17. Other executives, administra- .2501 2426 20
tion, & managers
18. Mechanics & repairers L2412 .2528 19
19. Officials & administration, .2279 .3104 9
public administration
20, Construction trades workers .2098 .1306 28
21. Sales workers L2044 2814 14
22. Other precision products, L1808 L1751 25
crafts & repair workers
23. Health service personnel L1693 .1988 23
24, Financial records processors .1584 .0848 32
25. Sales representatives, comd- 1573 .2626 17
ities, excl, retail workers
26. Supervisors (admin. support) L1857 .2536 18
27. Supervisors & proprietors .1062 .180% 24
28. Personal service workers .0843 .1585 26
29. Protectise service workers .0498 .2332 21
30, Other «dministration, .0331 .1181 29
including clerical people
31. Forestry & fishing workers excluded excluded 42
32 Fabricators, assemblers, -.0032 .0758 33
inspectors, & samplers
33. Farm operators & managers -.0225 L1495 27
34, Other transportstion & -.0261 .0587 35
material moving workers
35. Machine ope-ators & tendors, -.0388 .0616 34
executive precision workers
36. Motor vehicle operators -.0750 -.0073 43
37 Sales workers, retail -.0853 L0975 30
& personal
38. Farm workers & related -.1168 0294 38
39. Food service workers -.1242 0156 40
40. Private household service -.1380 .0893 31
workers
41, Other handlers, equip. clean- -.2046 .0057 &1
ers, helpers, & laborers
42. Mail & message distributors -.2278 .0335 37
43, Freight, stock, & material -.2419 -.0159 44
handlers
4, Construction Taborers -.2500 .0189 39
45, Cleaning & building service -.2997 -.0782 45
workers
UNIVERSE: A1) employed persons in the January 1983 Supplemental CPS (1 = 62,909},

NOTE: Most coefficient standard errors are in the range 0.01-G4, hence if the
.oefficients are independent, a difference of approximately 0.07 implies a
significant difference bet-een the 2 categories.
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TABLE 5-23
TRAINING REGRESSION COEFFICIENTS FOR INDUSTRY VARIABLES

dxil} Sxill
Qualifying Improvement Improvement
Qualifying Training Training Training
Training Regression Regression Coefficent
Rank industrial Categor, Coefficient Coefficient Rank
1. Justice, oublic order & safety 0773 .0682 [
2. National s:curity & internal .0430 0548 4
affairs
3. Afrcraft & parts manufacturing .0468 .0168 11
[ Administration of human .0439 -.00106 15
resource programs
5. other professional service .0393 -.0162 16
6. Petroleum & coal products .0323 .0088 12
7. Hospitals 0278 .0181 10
8. personal services, excluding .0256 -.0754 27
private HH
9. Other transpertation ! 0247 N394 7
equipment manufacturing
10. panking & other finance 0186 0469 6
11. Forestry & fisheries .0165 .0580 3
12. Machinery, except .0154 -.0234 18
electrical, manufacturing
1 Insurance & real astate .0138 .0320 9
* health services, excluding 0074 -.0001 14
hospitals
15. Transportation .0068 -.0568 22
16. Repair services .0024 -.1364 4]
17. Educutional services .0021 -.0167 17
18. Other public administration excluded excluded 12
19, Construction -.0006 -.1187 37
20. ytilities & sanitary services -.0061 .0486 5
21. Nining -.007s -.0708 25
22. Agricultural services -.0092 -.0673 24
23. Business services -.0094 -.0902 31
4. Commun ications -.0183 .0837 1
25. Chemical & allied products -.0221 .0331 8
26. professional & photo eguipment -.0231 -.0387 21
27. Printing, publishing & -.0234 -.1232 39
811ied industry
28. Stone, clay, glass & -.0280 -.0760 28
concrete products
29. Fabricated metals manufacturing -.0319 -.0892 30
30. Primary metals manufacturing -.0472 -.0993 34
31. Electrical machinery, equip- -.0658 -.0609 23
merit & supplies
32. Textile mill products -.0780 -.0724 26
33, Tabacco manufacturing -.0782 -.1767 46
34, Wholesale trade -.0817 -.0967 33
3. Entertainment & recreation -.0871 -.1680 45
36. paper § allied products -.0879 -.0302 19
37. Social services -.090! -.0378 20
38. Retail trade -.0925 -.0938 32
39, Motor vehicles & equipment 1002 -.1035 35
40, Apparel ¢ other finished < .1067 -.1843 47
textile products
41. Other agriuiitural -.1263 -.1214 38
42. Toys, amusement, & sporting -.1290 -.0876 29
goods
42, Wisc. & n.e.c. manufacturing ~-.1328 -.1527 a2
industries
", Lumber & wood products, -.1600 -.1622 44
excluding furniture
45, Rubber & misc. plastics -.1614 -.1140 36
manufacturing
46. Food & kindred products -.1690 -.1274 40
47. Furniture & fixtures -.1692 ~.2034 48
48. Leather & leather products -.1832 -.1574 43
49, Private household services -.1899 -.2346 49
50. Not spes ified metal manf. -.4408 -.3108 50

UNIVERSE: A1l employed persons in the January 1983 Supplement

NOTE:

dif ference between the 2 categories.

Most coefficient standard errcrs are in
efficients are independent, a difference of approximate

<234
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TABLE 5-24

LINEAR PROBABILITY REGRESSION ESTIMATES OF PRIOR TRAINING
t-statistics in parentheses)*

Variable Model 1 Model 2 Kodel 3

Intercept .192 (5.57) .224 (6.25) .198 (5.25) .
Male .078  (-10.7) -.085 (-6.06} .045  (-5.99) |
White .060 (10.2) .050 (8.91) .051 {8.94) 5
4 -panic .018  (-1.96) -.015 (-1.78) .015  (-1.69) |
Ma ‘ied .022 (3.01) .006 (0.89) .006 (0.90) |
Never married .047  (-6.00) -.029  (-3.85) 029 (-3.85) |
Household head .04 (11.1) .043 {5.74) .042 (5.61)
Veteran .024  (4.42) 017 (3.19) 017 (3.27)

Inside SMSA 033 (8.87) .020 (5.60) .020 (5.60) |
Female household .038  (-3.37) -.025 (-2.30) .024 (-2.23)

head
Schooling
Yrs. of grade sc o0l -.009 (-1.54) -.011 (-2.01) .008  (-1.54)
Yrs. of high school 033 (6.37) .029 (5.55) .021 (6.18)
Yrs. of college .089  (31.2) * .057  {20.5) .058  (20.5)
Yrs. of master's .109 (15.2) .065 (9.29) .066 (9.38)

work
Yrs. of post- .004 (-0.40) -.038 (-3.55) .035  (-3.31)

ma *er's work
Completed grade .010 (0.45) .011 (0.50) .010 (0.46)

school
Completed high .005 (-0.36) -.028 (-2.31) 029 (-2.37)

school

Completed college .080 (-7.03) -.059  (-.059) .059 (-5.46)
Experience

ccupational exper. L0232  (31.4) .0180 (24.9) .0247 [ 16.2)

previous firms
Occupational expsr.
previous firms
Firm experience,
previous occupa.
Firm experience
previous occupa.
Uccupational exper.,
present firm
Occupational eyper.,
preseat firm

.00057 (-21.2) -
0137 (12.0)
.00040 (-8.26) -
0064 (11.1)

.00018 {-10.6) -.

.00044 (-17.2)
.0122  (8.76)
.00036 (-6.95)
.0007  (1.26)

00004 (-2.08)

.00047 (-17.8)
.0103 (3.8
.00035 (-6.73)
.0007  /0.58)
.00003 (-1.99)

Other previous .0007 (-1.51) -.0012 (-2.43) .0013 (~-2.63)
c4iperience

Other previo,s .00007 (-5.57} -.00004 (-3.39) .00004 (-2.97)
experience

Other previous
exper., female

.00008 (-0.25)

.00010 (-0.29)

Switched occupation --- --- -.028 (-4.77) .028  (-4.71)
within firm

Occup. and in- (absent) (present) (presant)
dustry variables

Government sector --- - -.010 (-1.39) 010 (-1.39)

Self-employed --- -—- 015 (2.32) .015 (2.35)

Part-time -—- --- -.060 (-12.8) .060 (-12.8)

Educ. x occp. exp. --- “e- --- --- .00046 (-4.97)

Educ. x fi'm exp. --- --- --- --- .00013 (0.76)

Educ. x firm --- --- --- --- .00000 (0.03)
occp. exp.

R? .1884 .2667 .2670

UNIVERSE: A1) employed persons in the January 1383 Supplemental CPS (n = 62,909).

*Sigaificance Yevels: If 1tl > 1.645, the coefficient is significant at the .10 level.

If 1t1 > 1.96, the coefficient is significant at the .05 level.
If i1t1 2> 2.576, the coefficient is significant at the .01 Jevel.
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had qualifying training, tollowed by blacks and then Hispanics. Similarly,

those married, spouse present, are most likely to have qualifying training,
followed by those separated, divorced, or widowed, and lastly, those never
married. Veterans and those living inside SMSAs are more likely to have had
prior training. These effects are still present when job characteristic vari-
ables are added, and some of them may reflect sample selection effects. For
example, males are traditionally more likely to work, training or no training,
and hence be in the sample, whereas females, especially non-heads-of-household
females, have higher reservation wages and are less likely to work unless they
have specific skills that increase their-market wage.

The years of schooling variables represent years in different levels of
schooling, with the ranges being 0-8 years for grade school, 0-4 years for
high school and college, and 0-2 for master's work and postmaster's work. in
addition, we have included thr2e dummy ve-iables for completing--having the
maximum number of years--grade school, high school, and college in ordes to
allow for a “"completion" effect. The estimated coefficients reveal that years
in high school, college, and master's work are progressively stronger determin-
ants of prior training except that completing college has a significantly nega-
tive effect. Hence, having some college education makes it much more likely
that one will take a job requiring prior training, but following through to a
bachelor's degree does not add to this nrobability. This - dably reflects
the occupational skills acquired i many 2-year programs ani the more general,
less occupation-specific skills acquired in a 4-year program. Centinuing into
a master's programs implies that knowledge acquired at that level is very
likely to be used at a job. However, additional graduate education at the
Ph.D. or professional degree level does not ald to this probability, possibly
because after 2 years of g \duate work the probability is already rery Ligh.

Four prior work expe. (ence variables are used in the equatiors. The oc-
cupational experience at previous firms variable measures years working in the
present occupation but not at the present firm. Similarly, tne firm experi-
ence in previous occupations variable measures years at the present {irm but
not in the present occupation. Only one of these two variables can be nonzero
as measured here--they are derived from measures of (1j years in the present

cooe Y ,2£36
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occupation and (2) years at the present firm, both of which are presumed to
be contiquous. Hence, if total occupational experience is greater than total
“irm experience, only the occupational experience at previous firms variable
1s positive, and vice versa, The occupational experience at the present firm
measures the winimum of the occupational and firm experience variables. The
other previous experience variable measures the number of years between leav-
ing school and starting in either the present firm or the present occupation,
whichever occurred earlier. This is presumably a measure of the least rele-
vant experience and may include years not working. Together, the four experi-
ence variables should sum the number of years between leaving school and the
present.

The estimated coefficients show that each of the three relevant experi-
ence variables have a significantly positive but declining effect on the
prchability of having had qualifying training. The previous occupational
experience variable is strongest, showing that previous occupational skills
are the most likely to be carried over into the current job, or that occupa-
tional skills are most likely to be considered "training." The previous firm
experience variable has a somewhat smaller but still very significant coef-
ficient, showing that either or both firm-specific skills and related occupa-
tional skills carry over into the present job, but not as strongly as direct
occupational experience. The experience in the present job should have no
causal effect on the skills required to obtain that job; hence, it is purely a
selection effect--those with more skills are likely to have longer tenure.

This effect, while quite significant, is much smaller than the other two
experience effects. Years of nonrelevant experience have a significantly nega-
tive eftect (in the quadratic term), indicating that skills in nonrelated jobs
do not carry over very well, and that skills acquired iy school depreciate
over time. A comparison uf the school and experience variables shows that a
year in school in any level between high school and master's work has a great-
er effect on the probability of qualifying training than a year of any kind of
experience, which reflects the greater intensity, even after depreciation, of
the human capital investment during school.

237
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Some coefficients show a marked change from model 1 to models 2 and 3.

This is due partly to the presence of industry and occupation dummies, and
partly to the inclusion of the part-time status variable in the latter re-
g-essions, because a large numbe~ of part-timers are going to school and have
unskillet jobs. Their inclusion reduces the effects of almost all of the in-
dividual charactaristics. Clearly, the more specific information about the
job that one has, the less that individual characteristics are necessary to
predict qualifying training. Omitting all individual, school and experience
variables except previous firm experience only reduces the adjusted RZ to
0.2200 (as noted in table 5-22) from the 0.2667 of model 2, compared to the
0.1884 in model 1.

This suggests that job characteristics alone are somewhat better determi-
nants of training than individual characteristics alone, and that there is con-
siderable overlap in the variation that they explain. Nevertheless, nearly
all of the individual characteristic effects are still significant in the same
way whether or not job-description variables are included. However, the selec-
tion effe t of years at the present job is reduced drastically. usiig a dummy
for s \g occupations within a firm reveals an individual-firm interaction
effect which reduces the formal skill requirement for a juob. In addition, the
education-experience interactions present in model 3 show that there is some
overlap of the predictive ability of education and occupational experience
and that the coefficients of these education and experience variables rise
somewhat when this interaction is allowed. However, there is no significant
interaction between education and other forms of experience.

Table 5-25 presents linear probability regressions of qualifying training
done separately by race and sex. Although the similarity in R2's reveals
that this training is equally explainable (or random) in each case, there are
some differences worth noting. First, the marriage coefficient for whit2
women suggests that they are less likely to hold a job and hence be in the
sample than other populations, unless they have specific skills. Minority
women have the largest negative coefficient for being unmarried and a house-
hold head, and minority men do not benefit from being inside a city. The
vetceran effect is large for women, but there are so few women veterans that
the standard error is also large.
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TABLE 5-25

REGRESSIONS ESTIMATES OF QUALTFYING
AND SEX

{ INEAR PROBABILITY
TRAINING BY RACE

(t-statistics in parentheses)

White White ~ BYack/Hispanic Black/Hispanic
variable Males Females Males Females
Intercept 2N (4.23) L2748 (2.77) .231  (3.10) 271 (2.76)
Married -.013  (-1.23) .032 (2.86) .002  (0.09) .004 (-0.20)
Never married -.034 (-2.78) -.002 (-0.21) -.056 (-1.95) -.075 (-3.18)
Household head .055 (5.68) .034 (3.55) 034 (1.79) .004 (-0.24)
Veteran .018 (2.95) .087 (0.77) L0384  (2.20) .104  (0.53)
Inside SMSA .019 (3.74) .026 (4.56) -.003 (-0.23) .027  (1.82)
Schcoling

rs. of grade -.019 (-1.82) -.015 (-.091) -.003 (-0.31) 014 (-1.14)
school
Yrs. of high .034 14.93) .034 (3.68) 021 (1.47) .010 (0.60)
school
Yrs. of college .057 (14.0)  .050 (11.1) 077 (7.77) .060 (5.65)
Yrs. of master's .077 (7.88) .039 (3.52) .088  (3.06) .081 (2.65)
work
Yrs. of post- -.051 (-3.58) ~-.0001 (-0.01) -.069 (-1.56) .026  (-0.51)
master's work
Comp1et$d grade .041 (1.12) -.052 (-0.87) .002 (0.04) .070 (1.27)
schoo
Comp1et:d high -.049 (-2.80) -.015 (-0.69) -.065 (-1.74) 017 (-0.39)
schoo
Completed college -.052 (-3.36) ~-.050 (-2.88) -.100 (-2.3%) .081 (-1.8%5)
Experience
Firm experience .0116 (6.45) .0141 (5.19) .0108 (1.80) .0055 (0.78)
previous occp.
Firm experience , -.00034 (-5.48) -.00037 (-3.24) -.00027 (-1.01) .00020 (-0.55)
previous 0ccCp.
Occp. exper., .0173  ('7.5) .0182 (14.7) .0120 (4.44) .0193  (5.78)
prev. firm
Occp. exper. -.00044 (-12.9j -.00043 (-9.38) ~-.00023 (-2.44) .00057 (-4.06)
prev. firm
Other previous -.0000 (-0.05) ~-.0014 (-7.11) -.0042 (-2.61) .0050 (-2.89)
experience
Other p(evio!s -.00007 (-3.79) ~-.00003 (-0.54) .00001 (0.36) .00005 (1.16)
experience
Occp. exper., .0013 (1.61)  .0001 (0.13) ~-.0033 (-1.58) .00019 (-0.08)
present firm
Occp. exper., -.00005 (-2.45) -.00000 (-0.21) .20004 (0.56) .00005 (0.62)
present firm
Switched occp. -.035 (-3.86) ~-.032 (-3.34) -.014 (-0.63) L0176  (0.77)
within firm
government -.035 (-2.98) .023 (1.92) ~-.016 (-0.66) .046 (1.990)
sector
Self-employed .001 (0.10) .023 \1.89) .090 (3.47) .027 (0.73)
Part-time -.057 (-7.08) ~-.065 (-9.93) -.035 (-1.90) .0ag  (-2.87)
Occup. & indus. (present) (present) (present) (present)
variables
1.8 .2658 .2729 L2732 .2437
N 29,898 23,519 4,912 4,580
Y 579 .550 .438 .467
UNIVERSE: A1l employed persons present in the January 1983 Supplemental CPS.

NOTE: To determine the significance lev

to Table 5-24.
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Quite surprising is the pattern of schoo ing coefficients for white
women, showing that the effect of rollege and especially master's-level work
is not as great as for the other groups. It appears that higher education for
white women is somewhat less job oriented. On the other hand, higher educa-
tion for both minority sexes are stronger indicators of qualifying training
than for whites. The previous occupation and firm experience variables are
generally the strongest experience effects for all groups, but they are some-
what weaker for minc-ity men. Contrarily, p-evious firm experience is Tless
significant for minority women, but previous occupational experience is more
significant. The variable representing switching occupations is significantly
negative only for whites, women employed in the government sector are more
likely to have qualifying training than men, and self-employment is most
likely to represent qualifying training for miaority men.

Table 5-26 shows lirnear probability regression coefficients when the de-
pendent variables are dunmies for specific types of qualifying training--in
school, formal company training, or informal 0JT--and the independent vari-
ables are the same combination of individual and job-descriptive variables as
used in model 2 of table 5-24. School-based training is explained best, pre-
sumably because of the close correlation between the education variables and
education-related skills. The differences between these types of qualifying
training include that males and heads of households are much less likely to
acquire these skills in school than from other sources. The result may be due
to the high explanatory power of higher education in that regression, but
stil1 is somewhat at variance with the smaller schooling effects for white
women in table 5-25. Although the effect of being white is less positive than
average in determining presence of formal company training, the effect of be-
ing a veteran is much higher than average.

Among the ejucation effects in table 5-26, the strongest are not surpris-
ingly those of higher education on prior skills acquired in school. However,
whereas high school and college are positive predictors of the other two types
of training, graduate work is a significant negative predictor in both cases.
It must be the case that inbs filled by individuals with graduate school
backgrounds have very small firm-specific training components. Once again,
completing colleje has significantly negative effects in each case, showing
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TABLE 5-26

LINEAR PROBABILITY REGRESSJON ESTIMATES OF
TYPES OF QUALIFYING TRAINING

(t-statistics in parentheses)

Qualifying Training Qualifying Training Qualifying Training

Variable 1n School Formal Company Informal 0JT

Intercept 172 (5.85) .004 (1.83) .084 (2.31)
Male -.049 (-7.93) -.004 (-0.88) ~-.003 (-0.34)
white .030 (6.52) .007 (1.99) .043 (7.55%)
Hispanic -.008 (-1.13) -.000 (0.04) -.019 (-2.21)
Married .008 (1.3%) .003 (0.56) -.011 (-1.60)

Never married .013  (-2.05) -.010  (-2.06) -.023  (-3.69)
Household head 003  (-0.49)  .036 (7.24)  .048 (6.30)
Veteran 009 (-2.12)  .016 (4.43)  -.013  (-2.42)

Inside SMSA .008 (2.61) .013 (5.55) .008 (2.16)

Female household head -.006 (-0.70) -.026 (-3.62) -.019 (-1.67)
Schoolin \

Yrs. of grade school -.007 (-1.52) -.004 (-1.12) -.009 (-1.65)
Yrs. of high school .005 (1.15) .008 (2.43) .015 (3.03)
Yrs. of college .063 (27.5) .013 (7.04) .022 (7.68)
Yrs. of masters work .115 (20.1) -.006 (-1.3¢*  -.015 (-2.06)

Yrs. postmaster's work .002 (0.21) .036 (-5.17) -.042 (-3.95)
Completed grade schoul .011 (-0.63) 011 (0.74) .03¢C (1.36)
Compieted high school .023 (-2.27) .000 (0.03) ~-.009 (-0.69)
Completed college .028 (-3.11) .020 (-2.76) -0.033 (-3.0%)

Experience
Firm experience, pre-
vious occupation

.0028  (-2.1%) .0068 (7.32) .0165 (11.7)

Firm experience, pge- .00003 (0.59) -.00017 (-4.81) -.00045 (-8.56)
vious occupation
Occupational exper., .007¢ (13.3) .0032 (5.70) .0156 (21.4)

previous firrs
Occupational expsr..
previous firms

.00022 (-10.4)

.00010 (-5.55) ~-.00037 (-14.2)

Other previous exper. .0060 (-14.6) -.0011 (-3.36) .0038 (7.37)
Other previous exper. .00009 (9.05) -.00001 (-1.62) -.00010 (-8.64)
Occupational exper. .0028 (5.96) .0006 (1.58) -.0041 (-7.03)

within firm
Occupational gxper.
within firm
Switched occupation
within firm
Other previous
exper, female

.00006 (-4.29)

.00003 (-2.48)  .00006 (3.60)
.0084 (-1.71) -.001  (-0.22) -.021  (-3.53)

.00036 (-1.28) .0010 (5.17) .£002 (0.71)

Government sector -.0000 (-0.07) -.0030 (-0.69) -.011 (-1.41)

Self-employed -.011 (-1.98) -.0050 (-1.04) -.Cl1 (-1.68)

Part-time -.0421 (-11.0) -.008 (-2.54) -.024 =7.11)

Occup. & industry (present) (present) (present)
variables

R .4013 .0054 L0713

Y .285 .094 .278

UNIVERSE: A1) employed persons in the January 1983 Supplemental CPS.

NOTE: To determine the significance levels of the coefficients, see the notes
to Table 5-24.
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that receiving a bachelor's degree is not as indicative of having job-related
prior skills as just starting college or going to a postsecondary vocational
school.

The experience variables have somewhat different effects depending on
.he source of qualifying training. Previous firm experiencr. predicts only
the presence of formal training or informal 0JT but not skills acquired in
school. However, previous occupational experience is a positive indicator of
all three sources of prior skills, but its effect is strongest for informal
0JT. Both of these sets of results are goﬁsistent witii expectations in a
standard human capital framework. The effect of other (nonrelevant) previous
experience is negative but rising for school-acquired skills, negative and
declining for formal company training, and positive but declining for infor-
mal 0JT. The first of these probably reflects depreciation through disuse,
tne second effect is comparatively small, and the third effect indicates some
accumulation of general occupational skills even in somewhat different occupa-
tions. However, other experience for females has a positive effect on having
had formal company training, possibly reflecting a carry over of secretarial
and clerical skills (female-dominated professions) obtained in this manner.

The selection effect of experience on the current job shows up again in
these models with this experience beirg positively related to school-acquired
skills but negatively related to OJT skills. In other words, those coming
into a job with school-acquired skills are more 1ikely to stay with the same
job, but those entering with informal OJT-related skills are 1ikely to have
shorter tenure on a specific job. This may indicate stronger commitment to
using skills acquired in school because of the gfeater investment required and
the greater 1ikelihood that one will stay within a school-acquired profession.

In reviewing the determinants of qualifying training, a basic result was
that job characteristics are stronger determinants than individual character-
istics, and that those in occupations traditionally considered to be skill-
intensive, such as the professional specialty and technician occupations, are
more 1ikely to have such training. Some demographic characteristics are im-
portant here; the females, veterans, whites, and those who were ever married
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in this sample are more trained. Years of schooling at the secondary and es-
pecially the postsecondary levels increase the probability of qualifying train-
ing, but completing those levels does not. A1l types of rejated experience
nave positive but declining effects on this probability. Some of these ef-
fects may be due to sample selecticn considerations i, that only those cur-
rently employed are present in the sample. 1In addition, although there are
some differences, the principal determinants of prior training among race-sex
groups and among sources of training are generally similar.

Skill Improvement Training

Receiving skill improvement training while on the job is a result of a
combination of firm and individual actions, taking place at the initiative of
one or the other, or both. This can range from an employee going to night
school for skills unrelated to his or her current firm or occupation to
employer-directed training at skills very particular to the current firm
and occupation. Modeling the incentives or reasons for receiving training
depends on knowledge of the nature and purpose of the training.

For modeling purposes, it will be assumed that at least some of this
training is aimed at improving skills rele-ant to the current job. This is
almost certainly true for a majority of those in the CPS who report training--
those with employer-paid schocting, formal company training, or informal 0JT--
and possibly true for the remainder. We will assume that there is some maxi-
mum useful skill level, Sjk within a given firm and occupation, and that
training takes place only when S; < Sjk» Si once again being individual
i's skill level at the time of hiring. Another necessary (and sufficient)
condition for skill improvement training is that the net benefit of training
be positive (and that there be some mechanism by which one party can “bribe"
the other to agree, if necessary). This assumption will be stated as Tijk 2
0; the benefit level certainly is determined by some interaction of firm and
individual characteristics so it is subscripted by i and j and k.  Techni-
cally, Tijk > 0 implies Sj < Sjk if Sjk is a strict maximum for useful
job skills. Among other things, Tijx is a function of ine "trainability" of
individual i in occupation j.
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These assumptions lead to the following specifications:

(3) A= {5, Sjk» Tijk)

where A is a binary variable representing skill improvement training. Vari-
ables used will be sim.lar to those used for prior training, as will be the
nature of the models presented, with one exception. To help measure an in-
dividual's skill level relative to his occupation, in some models, we use

a variable for actual prior training (P) and one for the gap between actual
and predicted pirior training (P-P). As this latter variable gets larger,
presumably the skill deficiency widens and the greater the need for skill
improvement training. An alternative that is more erbitrary but reduces
vdentification problems involving P is to include dummies:

DL=13if P=1,P2 .5, 0 otherwise
D2 =1if P=1, P < .5; 0 otherwise
D3 =1if P=0, P2 .5; 0 otherwise

D) represents presence of more qualifying training than expected, b3 less
than expected. A further distinction between these models and the earlier
ones is the effects of different types of qualifying training on skill im-
provement training.

Tables 5-22 and 5-23 report coefficient estimates for occupation and in-
dustry dummy variables in linear probability regressions on skill improvement
training. The intercept probability for a full-time worker in a private firm
with no firm experience is 0.2492, to which industry and occupation coeffi-
cients should be added to get an industry-occupation specific probability.
Both sets of coefficients form patterns very similar to those in the quali-
fying training regressions the Spearman rank correlation coefficient between
qualifying and skill improvement regression coefficients are 0.78 and 0.89 for
the industry and occupation coefficients, respectively. Among different jobs,
then, there is a high correlation between need for training priuvr to the job
and receiving training at the job. Some minor exceptions to this are that
college teachers, health technologists, and secretaries are relatively less
likely to receive training at the job than they were to have had prior
training. The same is true for those in repair and personal service and




corstruction and chemical manufacturing industries. Relatively more likely tn
receive skill improvement training than qualifying training are those in the
protective service or farm management or in the communications industry. The
adjusted RZ for this regression was 0.1551, whereas that for a similar re-
gression with a reduced set of dummy variables was 0.1580, indicating that the
smaller set is neariy as good. This smaller set is used in all subsequent
skill improvement training regressions.

Table 5-27 contains three sets of regression estimates for skill improve-
ment training that use individual characteristics: cne with individual char-
acteristics alone, one adding job characteristics, and a third adding some
interaction effects. The first set shows that females, whites, non-Hispanics,
those who were ever married, household heads, veterans, female household heads
and those outside of SMSAs are more likely to receive skill improvement train-
ing, effects that are basically similar to the qualifying training results,
except that the signs for inside SMSA and female household head are reversed.
The negative inside SMSA sign holds up across the regressicns and may be due
to greater reliance on skill improvement training because of reduced avail-
ability of aiready trained individuals outside cities. The sex difference
disappears in subsequent regressions, suggesting that any difference is due
to differerices in occupations, and so forth.

The school coefficients are also similar to those found in the quaiifying
training regressions. Years of high school, college, and master's work have
progressively stronger effects on the probability of taking skill improvement
tr2ining, but postmaster's work is insignificant and completing college has
a negative effect. It is also true that when more job descriptive variables
are included, the schooling coefficients diminish. Here, however, formal edu-
cation is less likely to be the training itself, so that these results indi-
cate a complementarity between education and skill improvement training either
due to innate trainability making the “cost" of each lower or due to formal
education directly reducing the “"cost" of further training.

The coefficients on the experience variables show that any experience in
the firm increases the likelihood of having received skill improvement train-
ing, but nonfirm experience reduces that 1ikelihood. Whereas the first result
is expected purely on the grounds of "time at risk" of receiving training, if
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SKILL IMPROVEMENT

TABLE 5-27

TRAINING LINEAR PROBABILITY REGRESSION

(t-statistics in parentheses)

COEFFICLENTS

Variable Hodel 1 Wode! 2 Model 3

Intercept 1700 (4.92) .230 (6.28) .297 (7.75)

Male -.085 (-6.09) .003 (0.41) .001 (0.11)

White .033 (5.52) .035 {6.07) .035 (6.01)

Hispanic -.038  (-3.71) L0339  (-4.43) -.044 (-4.94)

Married .016 (2.25) .009 (1.30) .009 (1.27)

Never married -.047  (-5.98) .029 (-3.73) -.028 (-3.67)

Household head .034 (4.43) .014 (1.85) .016 (2.10)

Veteran .024 (4.40) .013 (2.31) .010 (1.89)

Inside SMSA -.020 (-5.41) .029  (-7.91) -229 (-7.87)

Female household .021 (1.87) .016 (1.40) 014 (1.25)
head

Schooling

Yrs. of grade school -.010 (-1.78) 010 (-1.74) -.015 (-2.62)

Yrs. of high school .020 (3.89) .012 (2.38) .005 (0.97)

Yrs. of college .064 (22.3) .031 (11.0) .028 (9.72)

Yrs. of master's .073 (10.1) .020 (2.86) .016 (2.29)
work

Yrs. of post- .002 (0.21) .016  (-1.48) -.022 (-2.06)
master's work

Completed grade .02 (1.03) .019 (0.85) .022 (1.01)
school

Completed high .000 (0.02) .007 (-0.54) -.003 (-0.z6)
school

Completed college -.065 (-5.68) .047  (-4.30) -.047 (-4.25)

Experience

Firm exper., pre- .020 (17.5) .012 {8.32) 0054 (1.91)
vious occp.

Firm exper, pre- -.00065 (-13.4) .00042 (-7.90) -.00040 (-7.59)
vious occp.

Occup. exper., -.0011 (-1.54) .00042 (-5.74) -.0055 (-3.52)
previous firm

Occup. exper., -.00009 (-3.47) .00000 (-0.36) -.00001 (-0.34)
previous firm

Other previous -.0041 (-8.57) .0053 (-10.3) -.0049 (-9.46)
experience

Other previoys -.00000 (-0.11) .00001 (1.24) .00000 (0.37)
experience

Occup. exper. 017 {29.7) L0130 (22.1} L0062 (5.07)
within firm

Occup. exoer., -.00044 (-25.7) .00032 (-18.6) -.00030 (-17.2)
within firm

Switched o:cp. .- .011 (1.75) .0096  (1.58)
withir firm

Other previous --- .00620  {5.70) .0019  (5.48)
exper., female

Government sector —-- .075 (9.89) .07% (9.84)

Self-employed --- .065 (-9.82) -.068 (-9.66)

part-time - -.054 (-11.3) -.055  (-l11.v)

Qualifying training --- 11 (27.4) 11 (27.4)

Occupat:on & in- (absent) (present) (present)
dustry variables

Educ. x occp. exp. --- - L0001  (0.98)

Educ. x firm exp. --- --- .0005 (2.67)

Educ. x firm .- --- .0005 (6.31)
occp. exp.

14 1126 1765 a1

UNIVERSE: A1l employed persons in the January 1983 Supplemental CPS.

NOTE: To determine the significance levels of the coefficients, see th2 notes to

Table 5-24.
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nothing else, the latter is more unisual. It may be that previous o cupation-

al experience indicates some attachment to the occupation and hence the pre-

sence of prior occupational skills, resulting in 1ittle need for additional or
firm-specific training. The negative effect of other previous experience is

similar to its effect on qualifying training, but here is more fully due to i
its being an indicator of less occupational attachment and thus probably of a .
“secondary labor market" career that .avolves little training. Both of these
negative nonfirm experience effects are considerably smaller than the positive
firm experience coefficients.

Once again the pure job-descriptor variables explain more variation in
skill improvement traininqg than do the individual variables of model 1, with
adjusted R2's ot 9.1380 versus 0.1126. When they are combin~d in model 2
the proportion of variance explained rises to 0.1765, again indicating con-
siderable confluence of their explanatory functions.

some other influences displayed in models 2 and 3 include that thcse self-
employed or working part-time are much less likely to receive skill improve-
ment training, whereas these in government or with qualifying training are
much more likely to do so. The negative effect of other previous experience
is smaller for females, allowing for such time to represent time out of tne
Tabor market to raise a family rather than a variable job history. Allowing
education-experience interactions reveals a marked difference from the qual-
ifying training regressicns. Here it is education anc firm experience var-
iables that have complementary effects, whereas it was the previous occupa-
tional experience that was substitutable for educa’ion in the prior model. In
this case, firm experience increases 1ikelihood of having rceived on-the-job
training more in the presence of greater education than with less education,
possibly indicating on-the-job screening effects. There is also a small
posi. ive "promtion" effect of switching occupations within the firm.

also report some partial regression results where all variables used
except those ~2lating to qualifying training are the same as in model 2. né
First,
Rj = .125 BEFJOBL§ + .158 BEFJOB2; + .055 BEFJOB3; + .094 BEFJOB4;
(25.4) (26.0) (13.7) .27
+ .138 BEFJOB5; + .032 BcFJOBG64 + other variables
(7.28) (3.35)
5-81




whare BEFJOB1 t'.rough BEFJOBE represent qualifying training in the form of (1)
schooling, (2) formal company training, (3) informal 0J7T, (4) Armed Forces,

(5) terresponde course and (6) otr ources, and t-statistics are shown in
parentheses. A1l have significant pusitive effects, but the formal company
training, schooling, and correspondence ccurse effects are the iargest. Clear-
ly, prior schooling and formal company training often provided by the current
employer while the employee was in a different position within the firm, are
experted to Tead to continued training, but the correspondence course effect

is not predicted in this context.

Secondly,

Aj = .374 P - .271 (P3-P;y} + other variables
(16.1)  (-11.8)

where P is qualifying tiaining and Py is the uredicted value of gualify-
ing training (from a linear ,robability regrcssion including the full set of
industry and occupation dummies). This shows that the lower the predicted
probability of having qualifying training, the smaller the chai.es of taking
skill improvement training, and reinforces the argument that it is the job
that determines training. The opposite etfect on the residual or predicted
training term would have argued for a strong unobserved "ability" effect on
training of both types that wouid result in training even when not otherwise
predicted.

A third regression,

Aj = .157 D14 + .092 D2; + .038 D3 + other variables
(22.9) (15.5) (5.25j

where D1, D2, and D3 are dummy variables described earlier, provides a slightly
different picture of a similar story. A combinacion of actual an. predicted
qualifying training (D1) is most likely to lead to skill improvement training.
Actual but not predicted prior training (D2) has a positive effect but one not
as strong as that of D1, pointing to the importance of having the right job
characteristics. The positive effect of D3 (p ‘icted but not actual prior
training) also points to the importarce of the characteristics that predict
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training. Because D3 is negatively related to qualifying training, and quali-

fying and skiil improvement training are positively correlated, the effect of
D3 here could easily have been negative. The stronger effect of Dy versus
D3 only reflects the incomplete predictive power of the preliminary regression.

Table 5-28 prasents linear probability regression estimates for skill im-
provement training broken out by sex and race. First, note that the percent -
of variation explained is remarkably similar across groups, implying that
effects of unobserved factors--ability, and so forth--may be similar. Among
the demographic variable effects, some differences observed are the more
positive effects of current marriage and bachelorhood for minority men--the
latter being somewhat surprising. Minorities also show that being head of
household has little effect on skill improvement training.

Some differences among the schooling coefficients include that years of
high school have a significantly positive coefficient only for white women,
althouah the effect is nearly as strong for minority men. Years of college
ore significantly positive for ail but minority females, but it is only for
them that master's work is significant. The somewhat weaker school coeffi-
cients as compared to mcdel 2 of table 5-27 are due to the inclusion of types
of quelifying training, which are generally very strong determinants of skill
improvement training. The experience variables show no significant changes
in sign from the combined group results in table 5-27, althougn there are a
few statistically insignificant differences. The negative self-employed
eifect is strongest for men, whereas the negative part-time effect is
strongest for whites, particularly women,

Among qualifying training effects, the schooling effect is smaller for
females but the 0JT effect is larger. Aside from Armed Forces training, the
other prior training categories have their largest effect on white females,
which would suggest that there is a stronger tendency for training to be pro-
vided to women who already lave skills and have demonstrated their ability to
be trained.

Lastly, table 5-29 displays regression estimates using types of skill
mmpr 'vement training as the dependen. variables. It shows that Hispanics,
veteran., those inside SMSAs, and female household heads are relatively more
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TABLE 5-28

L INEAR PROBABILITY REGRESSION ESTIMATES OF
SKILL IMPROVEMENT TRAINING, BY RACE AND SEX

(t-statistics in parentheses)

while White BTack /Hispanic BTack/Hispanic

Variable Males *~ Females Males Females
Intercept .299 (3.?7) .145 (1.44) 125 (1.80) .199 (2.11)
Mai'ried .005 (0.44) .00¢ (0.82) .044 (1.91) -.019 (-0.93)
Never married -.030 (-2.37) -.021 (-1.80) .036  (1.32) ~-.042 (-1.87)
Househuld head .35 (3251) .031 (3.13) .006 (0.32) -.006 (-0.39)
Veteran 041 (1.72) .101 (0.88) .332 {2.14) -.281 (-1.49)
Inside SMSA -.032  (-6.01) -.023 (-3.94) -.035 (-2.65) -.050 (~3.55)
Schoolin
Yr. of grade -.001 (-0.05) .006 (0.38) -.006 (-0.76) -.018 (-1.50)
school
Yrs. of high .006 (0.87) .02v (2.08) .019  (1.41) .014 (0.89)

school

Yrs. of college .029 (6.89) .021 (4.57) .037  (3.90) .007 (0.64)

Yrs. of master's .016 (1.58) .080 (0.%9) .025  (0.93) .075 (2.56)
work

Yrs. of post- -.018 (-1.20) .013 (0.70) -.040 (-0.97) -.C99 (-2.03)
master's work

Completed qrade .039 (1.04) -.039 (-0.64) ~-.019 (-0.47) .054 (1.02)

school

Comp]et:d high -.004 (-0.20) -.013 (-0.62) -.029 (-C.81) -.008 (-0.19)
schoo

Completed college -.051 (-3.20) =-.037 (-2.11) ~-.047 (-1.19) -.036 (-C.87;

Experience

Firm exp., pre- .0083  (4.a7} 0157  (5.65) .0198 (3.52) .0050 {0.75;
vious occp.

Firm exp., prg- -.00031 (-4.88) -.00063 (-5.41) -.00069 (-2.78) ~-.00011 (-0.32)
vious occp.

Occp. exp, pre- =.N076 (-7.36) ~-.0015 (-1.15) -.0061 (-2.40) .0031 (0.96)
vious firm

Occp. exp, pre- .00007 (1.95) ~-.00008 (-1.62) .00009 {0.99) -.00009 (-0.68)
vious firm

Other previous -.6063 (-8.59) -.GCi% (-1.94) -.0040 (-2.62) -.0015 (-0.90)
experience

Other p(eviogs .00004 (2.1») -.00004 (-1.82) .00004 (1.18) -.00003 (-0.85)
experience

Occp. exper. L0113 (14.1;, .0165 (15.0) .0096 (4.82) .0150 (6.32)
within firm

Occp. exper. -.00028 (-12.8) -.00043 (-11.7) ~-.00021 (-3.47) -.00031 (-3.94)
within firm

Switched occup. .014 (1.51) .010 (1.02) -.028 (-1.22) .031 (1.41)
within firm

Govt. sector .081 (6.70) .068 (5.60) .080 {3.56) .058 (2.50)

Se1f employed -.081  (-9.40) -.026 (-2.07) ~-.0s5 (-3.47) -.061 (-1.69)

Dart-time -.047 (-5.64) -.059 (-8.78) ~.032 (-1.90) -.034 (-2.1Gy

Qualifying train- .140 (18.5) .103 (13.6) 139 (7.15) .094 (5.21)
ing in school

Qualifying train- .141 (17.1y  .176 (16.0) .162  (7.71) .120 (4.98)
ing--formal company

Qualifying train- .046 (8.14) .064 (9.48) .045  (3.26) .079 {5.15)
ing--informal 0JT

Qualifying train- ,103 :7.30)
ing--armed forces

095  (-1.33) .097 (2.50) -.204 {-1.49)

fualifying train- .126 (5.35) .187 (4.86) L141  (2.01) .066 (0.51)
ing--corres. course
Qualifying train- .026 (2.14) .049 (2.57) .029 (0.88) .021 (0.48) -
ing--other sources
Occup. & industry (present) (present) (present) foresent)
variables
7 .189% .1885 .1935 .1787
N 29,898 23,519 4,912 4,580
N .373 .357 .264 .301

UNIVERSE: A1l employed persons in the January 1983 Supplemental CPS 'n the
appropriate race/sex category.

[:l?:i(j‘ NOTE: To determine the significance levels of the coefficients, see the notes to
B Table 23. -
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1ikely to be in the schooling group, those married or heads of households are
more 1likely to be in the formal company training group, whereas whites are
relatively less 1ikcly to be in the informal 0JT groups. The schooling vari-
ables show that coliege and master's work are strongly related to skill im-
provement schooling; indeed they may be the same thing. Only college is a ]
strong positive determinant of formal company training, whereas postmaster's i

[y aeea—

work has a very strong negative effect on this type of training. No schooling
variables are signifizant positive predictors of informal 0JT, but graduate
work makes it less Tlikely.

The experience variables have the same sign pattern across different
skill improvement training types, although there are some differences in the
magnitude of the effects. Notably, previous firm experience is most positive
for formal company training, whereas previous occupational experience is most
negative for informal 0JT. The forimer indicates some relationship between
firm attachment and formal company training, whereas the latter probably re-
presents a reduced need for informal 0JT. The effect of current job tenure
is most positive on skill improvement schooling, possibly indicating that
such schooling is received or undertaken by the more favored or more ambi-
tious employees. The occupational switch variable is strongly positive only .
in predicting informal 0JT. Although this effect is not surprising, one é
might have expected a positive effect on formal company training as well.
The negative effect of other previous experience is mitigated least for !
qualifying schooling, indicating that the schooling path is least 1likely i
to be taken by females returning to work. However, the self-emplcyed are i
relatively more likely to go back to school than to take any other kind of
training.

People strongly tend to receive the same kind of training while at the
job as they received prior to the job, as evidenced by the pattern of quali-
fying training coefficients. The strength of these correiations is a little
surprising, because one might expect people to progress from one kind of train-
ing to another. However, it is evident that people either identify with a
certain type of training or stay in occupational channels that make use of a
particular training style.
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LINEAR PROBABILITY REGRESSION ESTIMATES
OF TYPES OF SKILL IMPROVEMEMT TRAINING

TABLE 5-29

(t-statistics in parentheses)

At-Job At-Job Formal At-Job

Yariables Schooling Company Training Informal 0JT
Intercept .054 (2.19)  .089 (3.60) .127 (4.38)
Male -.008 (-0.87) .003 (0.56) .004 (0.60)
White .020 (5.11y .o021 (5.36) -.001 (-0.27)
Hispanic -.007  (-1.13) -.023 {-3.78) =017  (-2.44)
Married -.002 (-0.42) .015 (3.04) -.006 (-1.15)
Never married -.013  (-2.66) -.013 (-2.44) -.008 (-1.28)
Household head -.008 (-1.67) .022 (4.22) -.000 (-0.03)
Veteran .009 (2.29) -.001 (-0.27) ~.002 (-0.52)
Inside SMSA -.002  (-0.63) -.015 (-5.97) -.013  (-4.48)
Female household head .022 (2.99) -.001 (-0.07) -.001 (-0.11)
Schooling
Yrs. of grade school -.004 (-1.16) -02 (-0.65) -.003 (-0.78)
Yrs. of high school .002 (0.55) .004 (1.22) .005 (1.15)
Yrs. of college .017 (8.64) .011 (5.78) .004 (1.54)
frs. of master's work .038 (8.01) -.001 (-0.28) -.015 (-2.68)
yrs. of post- -.003 (-0.48) -.032 (-4.44) -.018 (-2.08)

master's work
Completed grade school .000 (0.00) ~-.012 (-0.82) .021 (1.17)
Completed high school -.009 {-1.05) -.004 (-0.50) .000 (0.05)
Completed college -.051 (-6.92) .004 (0.50) .004 (0.51)
Experience

irm experience, pre- .0039  (4.10) .0090 (9.37) L0026 (2.33)

vious occupation
Firm experience, pEe-
vious occupation
Occup. experience,
previous firm
Occup. experienie,
previous firm
Other previous exper.,
Other previous exper.
Cther experience
within firm
Cther exper1egce
within firm

.00014 (-3.97)
.0001 (-0.17)
.00003 (-1.92)

.0031 (-8.85)
.00003 (4.26)
.0075  (19.0)

.00018 (-15.5)

.00026 {-7.27)
.0025 (-4.91)
.00002 (1.21)
.0022 (-6.20)
.00001 (1.22)
.0044  (11.0)

.00011 (-9.52)

.00012 (-2.95)
.0050 (-8.55)
.00008 (3.99)
.0017 (-4.08)
.00001 (-0.55)
.0025  (5.29)

.00006 (-4.39)

Switched occupation -.002 (-0.45) .000 (0.10) 017 (3.35)
within firm

Other previous ex- .0003  (1.39) .0010 (4.61) .0009 (3.35)
perience, female

Government sectui .033 (6.42) .037 (7.19) .039 (6.39)

Self-employed -.005 (-1.20) -.054 (-12.0) -.060 (-11.4)

Part-time =.017  (-5.19) -.018 (-t 67) -.024 (-6.34)

Occupation & industry (present) (presen ) {present)
variables

Prior training-- .108 (32.4) .047 (13.9) -.012  (-2.99)
in school

Prior training-- .030 (7.24) .183 (43.9) .011 (2.34)
formal compary

Prior training-- .013 (4.94) .016 (5.78) .047 {14.8)
informal QJT

Prior training-- .037 (4.25) .082 (9.24) .020 (1.95)
armed forces

Prior training-- .033 (2.59) .054 (4.16) .065 (4.25)
corres. course

Prior training-- .013 (2.04) .006 (0.96) .027 (3.59)
other sources

R 1772 1265 .0311

Y .116 .112 .143

UNIVERSE: A1l employed individuals in Supplemental CPS sample.

NOTE: To determine significance levels of the coefficignts, see the note to

Table 23.
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The principal conclusion from examination of the determinants of quali-
fying and skill improvement training is that they are very similar and are
highly correlated with each other, both generally and within subcategories.
Although industry and occupation seem to be the st.ongest determinants of
training, demographic, education, and experience are also significantly
related to these phenomena.

5.4 Training and Earnings

Estimation Considerations

As related earlier, training should take place only if its expected net
benefit is positive. The direct benefit should be higher productivity, which
should translate to greater profits for the employer and higher pay and non-
pecuniary benefits for the employee. Here, the only effect of training that
can be dirz:tly observed is that which influenres observed earnings.

The proportion of benefits due to training that accrues to the employee
depends on a number of factors. For example, if all potential employees are
equally skilled and equally trainable, and all training is firm-specific, the
only effect of training on the employee would be a slight increase in earnings

fter training in order to induce the employee not to leave the firm. Even
this could be offset by a slight decrease in earnings during the training
period, and we may see no net effect of training. On the other hand, if all
training were comple*ely general and individuals were heterogeneous in train-
ability and innate productivity, and the latter two were positively corre-
lated, then all benefits of training would accrue to the individual, and the
observed earnings of trainees would be higher due not only to training but
also due tu higher innate productivity (assuming the more trainable get more
training). Hence the observed effect of training on earnings depends on the
type of training, unobserved worker heterogeneity, and the proportion of bene-
fits that are pecuniary, as well as a number ot other factors such as the
correlation of observed training and unobserved training (learning-by-doing)
and a variety of principal-agent considerat ons that have recently been
pursued in the literature (e.g., Lazear 1981, Hashimoto 1981).



With these factors under consideration, we begin with the standard log
earnings specification for estimation purposes:
m n
In Yi(t) =a + Q'li(t) + kglrsksik(t) + j§1 rTjTij(t) + In[1-I(t)] + ui(t)
where
Yi(t) = observed earnings of individual i at time t,
Xi(t) = vector of individual characteristics,
rsk = rate of return to a year of schooling of type K,
Sik = years of schooling of type K,
m = number of school types,
ryj = rate of return to training of type j,
Tij(t) = equivalent years of training of type j at time t,
n = number of training types, and
I(t)

prcportion of time in training at time t.*

Since much training occurs via learning by doing and is not directly ob-
servable, the standard assumption is that such training declines linearly with
experience, and hence accumulated training can be represented by a quadratic
function of experience. Since different types of experience may have differ-
ent degrees of relevance to the current job, we respecify the equation

' N , 2
1nYi(t) =a+b'X (t) + kgl rsksik(t) + 121 (c]Ei]‘t) + d]Ei](t)) +

jgl rriTi5(t) + 10 [1-1(8)] + uj(t)

where Ej7 is years of experience of type 1 and cy and dy are functions of

the rates of return of the unobserved training, initial human capital, and the
parameters of the training time function, and there are still n' types of
directly observab.e training. The investment time I(t) is not directly ob-
served and here wiil be accounted for in two ways: (1) if it is a declining
function of experience, it will ve represented by Ej1 and E¢31, hence

changing their coefficients somewhat; and (2) a dummy for having changed jobs
in the past year wiil capture any first-year deviations from the assumed
linearity of investment time.

*This specification assumes that nonpecuniary returns are a constant propor-
tion of total returns accruing to the individual.
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Observable training is generally not measured in equivalent years, and
thus, to the extent that the amount of training is not directly measurable the
resulting estimated rate of return will be weighted by the average amount of
training. Hence a dummy variable representing a month-long training course
will have a much smaller estimated rate of return than that for a year of
schooling, even if the two types of investments are equally skill-producing
per unit of time,

In addition, this specification assumes a constant rate of return to
training over individuals and over time, in contrast to some of the implica-
tions of the screening, shirking, and implicit contract literature. However,
by interacting training with variables 1ike education and experience we can
allow for variations in rates of return and make comments on the reasons for
those variations.

Estimation Results

The estimates of returns to training and other results will be presented
in increasing degrees of detail about the type of training. Following those
will be an examination of the interaction 2ffects of training with formal
schooling and experience, as well as a breakdown of returns to training for 10
major occupational qroups. In all cases, the dependent variable is the
natural logarithm of weekly earnings reported in the survey week.

Table 5-30 presents a full set of regression coefficients for three spec-
ifications: one with individual characteristics but not training variable,
for comparison purposes, one with individual characteristics and basic train-
ing variables, and one which adds occupation and industry variables as well.

Focusing on the training variables first, we see that in model 2, those
reporting having needed skills to qualify for their job had earnings 16.0
percent higher than those who did not, whereas those reporting having taken
training to improve their skills while at their current job have earnings
12.9 percent higher than those who did not. However, there is some reduncancy
in their effects, as those reporting both tynes of training had earnings only
22.2 percent higher than those who reported neither. The inclusion of occupa-
tion and industry dummy variables in model 3 reduces the gqualifying training
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TABLE 5-30

Log Earniags Regression Coefficierts
with Simple Trawning Effects

(t-statistics in parentheses)

variaple Model 1 Model ¢ HodeT 3

Intercept 4.946 (68.3) 4.911 (69.0) 5.062 (69.9) {

Male .141 (7.68) .163 (9.04) .141 (8.00) -

white .080 (6.53) .064 (5.27) .034 (3.03)

Hispanic -.092  (-5.02) -.079 (-4.39) -.0585 1-3.23)

Married .073 (4.54) .067 (4.26) .050 (3.38)

Never married -.0f6  (-3.86) -.060 (-3.58) -.058  (-3.72) ‘

Household head .213 (12.0) .194 (11.1) .151 (9.21)

Govt. sector .000 (0.02) -.020 (-1.88) -.002  (-0.17)

Veteran .051 (4.23) .047 (3.98) .030 (2.69)

Inside SMSA .106 (12.9) .103 (12.7) .091 (11.9)

Female household -.069 (-2.65) -.059 (-2.35) -.038  (-1.42)
head

Schooling

f years, 1-8 -.031  (-2.65) -.031  (-2.64) =.030 (-2.76)

! years, 9-12 .040 (3.10) .034 (2.69) .029 (2.51)

! years, 13-16 .067 (10.4) .051 (7.95) .035 (5.81)

! years, 17-18 .109 (6.94) .093 (6.02) .093 (6.26)

# years, 19+ .042 (1.79) .043 (1.87) .053 (2.46)

Completed grade 125 (2.42) .119 (2.38) .107 (2.26)
school

Completed high .039 (1.29) .035 (1.18) .029 (1.08)
school

Completed college -.014 (-0.56) -.00043 (-0.01) -.023  (-0.99)

Experience

Occupational exper.,  .0187  (10.5) .0153  (8.66) .0157  (9.51)

Occupational exper.© -.00047 (-6.98) -.00037 (-5.54) -.00038 (-6.07)

Firm experience2 0421  (12.6) 0381  (11.6) L0305  (9.93)

Firm experience -.00101 (-7.77) -.00087 (-6.85) -.00069 (-5.80)

Occupational exper. 0268 (16.3) L0285  (15.7) .0226  (14.8)
within firm

Occupational §xper.  -.00058 (-10.0) -.00054 (-9.51) -.00049 (-9.18)
within firm

Switched occupation -.012 (-0.79) -.012  (-0.79) -.0194 (-1.38)
within firm

Other experience2 L0065 (5 6) .0068 (5.48) .0048 (4.17)

Other experience -.00023 (-6.91) -.00021 (-6.63) -.00015 (-4.99)

Other exp. - female -.0024 (-2.78) -.0023 (-4.51) -.0014 (-1.73)

Changed jobs -.076 (-4.89) -.069 (-4.51) -.053  (-3.68)
past year

Occup. & industry (absent) (absent) (present)

Qualifying tiaining --- - .160 (13.9) .165 (10.2)

Sk111 improvement --- -—- .129 (9.10) .088 (6.61)
training

Training --- --- -.067 (-3.86; -.035  (-2.17)
interaction

R? 4133 .4348 5115 '

UNIVERSE: A11 full-time workers who report earnings in the January 1983 Supple- §
mental CPS; N = 10,495, :
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effect to 10.5 percent, the skill improvement training offect to 8.8 percent,

and the combined effect to 15.8 percent. The higher estimates without the job
characteristic variables is due to the general correlation of training with
higher paying occupations, so the training variables pick up this higher pay,
even though it may not be due to training. On the other hand, the occupation
variables may pick up differences in type and intensity of training, so that
without further detail in the training variables it is difficult to say which
model more truly represents the average training effect.

Before moving or to models with more precise training variables, it is
interesting to note how inclusion of training affects other variables in the
model. Beicqg male has a larger effect on earnings when training is accounted
for, because more females have training, but this change disappears when oc-
cupation and industry are included. Most other demographic variables have a
smaller effect when training is included because they are positively corre-
lated with training. High school-, college-, and master-level education
effects drop somewnat when training is included, although not as much as one
might expect given that qualifying training includes job-relevant schooling.
This leads to the conclusion that much of the schooling effect on earnings is
due to its production of general human capital or its correlation with abil-
ity. It is also interesting that although the earnings effects of high school
and college fall when job variables are included, tha effect of post-graduate
work stays constant o~ rises. Finally, experience effects fall slightly when
training variables are included, possibly implying that returns to experience
are greater for those with training. More will be said about this later.

Tables 5-31 and 5-32 present estimated training effects on log earnings
for more detailed levels of training, when all other explanatory variables in-
cluded in model 3 are present. The first row and column are the direct train-
ing effects, whereas the rest of the table displays interactions between two
types of training. The largest returns are to skilil improvement schooling
(10.4 percent) and formal company training (10.8 percent) while on the job.
Next at 9.8 percent and 9.7 percent are qualifying formal training and infor-
mal 0JT, respectively. Those who reported .nformal 0JT or other training on
the job also had significantly higher earnings. Two-thirds of the interaction
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TABLE 5-31

LOG EARNINGS REGRESSION COEFFICIENTS FOR TYPES OF TRAINING

WITH
(t-s

BETWEEN-TYPE INTERACTIONS
tatistics in parentheses)

Sk111 Improvement Training

5-62

o Formal
Qualifying _ Company Informal
Training _ Intercept Schooling Training 0JT Other
Intercept .104 .108 ,046 .069
(4.67) (5.75) (3.16) (1.91)
Schooling .J63 -.032 .003 -.008 -.032
(4.55) (-1.32) (0.14) (0.35) (-0.83)
Formal Company .098 -.041 -.053 011 -.044
Training (5.14) (-1.25) (-1.97) (0.33) (-0.83)
Informal 0J7 .097 -.055 -.029 -0.€4 .019
(8.39) (-2.20) (-1.24) (-2.97) (0.50)
Armed Forces .048 .028 .078 -.050 -.027
(1.20) (0.45) (1.40) (-0.81) (-0.33)
Correspondence -.025 .159 -.045 -.065 .023
Course (-0.27) (1.60) (-0.46) (-0.64) (0.22)
Other 057 -.086 -.085 .079 -.105
(1.52) (-1.13) (-1.15) (1.25) (-1.18)
TABLE 5-32
LOG EARNINGS REGRESSION COEFFICIENTS
FOR WITHIN-TYPE TRAINING INTERACTIONS
(t-statistics in parentheses)
Skil11 Improvement Training
o Formal
Quali‘ying Company  Informal Corres. Armed
Training Scpno]1ng Training 0JT Course Forces Other
Schooling -- -.022 .004 --- --- -.027
(-0.72) (.013) (-0.48)
Formal Company -.021 - .008 --- .- .017
Training (-0.73) (0.27) (0.27)
Informal 0JT -.013 .012 --- --- .- -.000
(-0.68) (0.44) (-0.01)
Correspondence -.115 -.009 -.030 - -—- ---
Course (-2.14) (-0.14) (-0.61)
Armed Forces -.178 .107 -.053 .031 --- .-
(-2.11) (1.10) (-0.59) (0.28)
Other -.004 .053 -.112 -.123 .156 ---
_ (-0.07) (0.70) (-2.14) (-0.90) (1.19)
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effects were negative, and most significant were those between formal company
training prior to and on the job (-5.3 percent), informal 0JT prior to and on
the job (-6.4 percent), and qualifying informal 0JT with skil! improvement
schooling (-5.5 percent). Meny of the other interactions, both negative and
positive, are of similar sizes, but the effects are not statistically signifi-
cant because of the small number of people reporting those combinations. In
general, these results demonstrate that some skill training is important for
higher earnings but that there is a decreasing marginal effect of added train-
ing, cspecially when it is similar to that which one has already had. The
smaller effects of the school training are due to the fact that general educa-
tion has already been controlled for.

Interactions within qualifying training types and skill improvement train-
ing types are shown in table 5-32, with the qualifying training interactions
below the diagcual and the skill improvement interactions above the diagonal.
These are from the same regression as the results in table 5-31, so together
with those results, it should be possible to calculate the net training effect
on earnings for an individual with any combination of training types (ignoring
three-way interaction effects, and so forth). Within qualifying training
types, the most significant interactions are between schooling and corres-
pondence courses (-11.5 percent) or Armed Forces training (-17.8 percent) and
between informal 0JT and other training (-11.2 percent). None of the skill
improvement interactions are either large or significant.

Table 5-33 presents earnings effects of yet more detailed characteris-
tics. Those receiving trairing through school or formal company programs gave
information on features of the training, and variables representing those
features were included in a log earnings equation that also controlled for all
variables used in model 3, as well as the four other qualifying training cate-
gories two other skill improvement training categories, and all interactions.
Although many of the coefficients shown are not significant, reducing the
number of variables and interactions in the regression to avoid multicol-
linearity did not generally make a difference.

What we find is that, among schooling types, only training at 4-year col-
leges or more has a significantly higher payoff than equivalent non-job rele-
vant schooling, and high school vocational programs are significantly worse.
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TABLE 5-33

L CARNINGS REGRESSTON COEFFICIENTS FOR
DETAILED TRAINING CHARACTERISTICS

(t-statistics in parentheses)

Skill
Qualifying Skill Improvement
Qualifying Formal Improvement Formal
Variables Schooli.g Company Schooling Compe v
Intercept -—- 094 (2.01) - _ 102 (3.04)
High School -.047 (-1.98) -.009 (-0.13) --
Vocational
Private Postsecondary .036 (1.24) --- 021 (0.49) --
Vocational
Public Postsecondary .047 (1.53) --- -.033 (-0.76) -
Vocational
Junior or Community -.006 (-0.28) --- .010 (0.32) --
College or Techni-
cal Institute
4-year College 047 (1.91) --- 011 (0.35) --
or Universizy
Employer Paid -.014 (-0.54) --- 050 (2.33) --
CETA-Type Program -.051 (-1.37) 015 (0.23) .089 (1.74) -.104 (-1.89)
Length in Quarters .000 (0.r1) .004 (0.70) .001 (0.26) -.011 (-1.56)
Completed .048 (2.36) -.069 (-1.58) 037 (1.61) 011 (0.37)
Number of Courses .003 (0.69) 005 (1.06) .004 (0.84) .002 (0.53)
Away from Job - -.034 (-1.46) --- .009 (0.44)
Apprenticeship - 079 (2.54) - -.005 (-0.11)
By Current Employer .- .038 (0.97) --- --
Bv Former Employer --- 066 (1.50) --- -
:3(;f)
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This may be partly a sorting phenomenon but controlling for occupation and
industry should have reduced this prob’em. For qualifying schooling, complet-
ing the program has « significantly positive (4.8 percent) effect, being part
of a CETA-type program has a negative but insignificant (-5.1 percent) effect,
and no other features have large effects. For qualifying formal training, the
basic effect is slightly smalle~ than hefore (9.4 percent), hut if it was a ap-
prenticeship progrem, this effect is increased significantly by 7.9 percent.
The return is also greater if the formal traiiing was provided by a current or
former employer and smaller if it was completed or was held away from the job.

For skill improvement schooling, the major positive features are em-
ployer paid (5., percent), CETA-type program (8.9 percent), and completion
(3.7 percent)., The direction of the employer-paid effect here is contrary to
expectations in a usual training model and is probably a selection effect--
employers encourage good employees to get more schooling. For skill improve -
ment formal training, the basic effect is still large (10.2 percent) but the
apprenticeship effect is very small, which is not unusual since this training
is most likely employer paid, and a selection effect is less likely here. In
this case the FETA effect is larye enough (-10.4 parcent) to erase the basic
training effect. The opposite effects of the CETA variable in the skill 1a-
provement t:aining categories are surprising.

Table 5-34 shows further results for features of training at school. For
each of the five typeé of school, dummy variables were created for five fea-
tures of the schooling, wri.ch were used in log earnings regressions with all
demographic, job characteristics, and training variables, including inter-
acticns. Unfortunately, here small sample sizes result in large standard er-
rors and small t-statistics. Few consistent patterns are discernible among
these results. However, qualifying s.hooling at a 4-year college or univer-
sity that is completed shows a significantly higher return then non-job-
relevant schooling, unless the employer pays for it. Some of the CETA ef-
fects are large ennugh to be significant, but the signs of tre effects vary.

Training effects for sev-race subgroups are shown in table 5-35. It is
notable that the qualifying scrooling effect is very small for white females,
most 1likely due to a difference in average type of schooling. The qualifying




TABLE 5-34

LOG EARNINGS REGRESSION COEFFICIENTS FOR

FEATURES OF TRAINING AT SCHO9L

(t-statistics in parentheses)

Private Post- PubTic Post-

secondary seco.dary Junior or
High School Vocational Vocational Community 4-Year College
Feature Program Program Program College or University
Qualifying
Trainin .
EmpToyer .080 .J95 .071 .008 -.102
paid (0.98) (1.21) (0.91) (0.16) (-2.67)
Completed .091 -.046 .052 .063 .052
(1.35) (~0.61) (0.04) (1.39) (1.71)
CETA-type -.093 -.056 .G24 -.078 .012
(-0.96) (-0.55) (0.22) (-1.06) (0.20)
2-3 quar- -.033 .076 -.030 -.060 -.008
ters (-0.44) (1.04) (-0.34) (-0.91) (-0.12)
4+ quarters -,052 .168 -.024 -.016 -.033
(-0.75) (2.40) (-0.30) (-0.26) (-0.69)
Intercept -.048 .000 .035 .005 .088
(-0.69) (¢.00) (0.39) (0.07) (1.949)
Skill Improve-
ment Training
Employer .026 .079 .069 -.001 026
paid (0.15) (1.Cc1) (0.85) (-0.02) (0.85)
Completed -.015 .008 -.055 .013 .013
(-0.54) (0.08) (-0. 3) :0.28; (9.38)
CETA-type -.482 -.229 361 .167 .057
{=1.12) (-1.18) (2.43) (1.74) (0.75)
2-3 quar- .066 .057 -.008 .002 .050
ters (0.29) (0.59) (-0.09) {0.03) (1.21)
4+ quarters ,202 .085 .159 -.073 032
(1.07) (0.84) (1.17) (-1.43) (0.87)
Intercept .042 .006 .001 .074 .023
(0.22) (0.05) (0.01) (1.24) (0.47)
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schooling and formal company training returns are highest for mincrity males,
but the informal 0JT effect is smallest for the same group. Returns to other
types of qualifying training are generally more variable and less significant
because of small sample sizes. For skill improvement training types, returns
to schooling are much higher for minority males, as are returns to other train-
ing. The return to informal 0JT is largest and only significant for white
males, whereas returns to formal company training are similer for all groups
but statistically significant only for the white groups. Overall, returns to
training seem to be fairly similar across these groups, and reveal only a few
ma jor differences.

iraining and schooling. There are some training-schooling interaction

effects that are yet to be discussed. One is that the length of job-relevant
schooling at 4-year colleges or universities is not adequately measured by the
questions asked, the highest category being 52 weeks or more. Hence, the esti-
mate reported is not a good measure of the returns to such schooling. The
second problem is that those with greater ability may have higher returns to
training, but the best available proxy for ability may be years of education.
In an attempt to measure both of these phencmena, a log earnings regression
containing all demographic, training (as in table 5-33) and job interaction
variables, as well as the interaction efferts chown in table 5-36, was run.

Immediately, we see that the returns to the 4-years in college and the
first 2 years of postgraduate work accrue whether the education is considered
job-relevant or not (compare schooling intercepts to those in model 3 in table
5-30, and note the only slightly smaller coefficients here). However, years
of postmaster's work seem to pay off only if they are job-relevant and taken
prior to the current job. Also, there is a large (9.6 percent) but not
statistically significant effect of receiving university-level schooling while
at the job that does not depend on the years of schooling involved, although
it is negated if the work is at the postmaster's level. Since there are no
part-time workers in the sample, the skill improvement studer’s most likely
went or are going to night school, and so, the large intercept may represert
an “"ambitious" or “hard worker" effect.




TABLE 5-35

LOG EARNINGS REGRESSION COEFFICIENTS FOR
TYPES OF TRAINING BY SEX AND RACE

(t-statistics in parentheses)

Black/ BTack/
White white Hispanic Hispanic
Feature Males Females Males Females
Qualifying training
Schooling .093 .011 .160 .083
(4.11) (0+52) (2.95) (1.86)
Formal company .104 .051 .178 118
training (3.93) (1.48) (2.45) (1.79)
Informal QJT .106 .092 .065 .100
(6.44) (4.50) (1.71) (2.55)
Armed Forces .048 .529 .203 -.224
(1.04) (1.43) (1.82) (-0.59)
Correspondence -.056 -.071 -.803 .483
course (-0.50) (-0.32) (-1.51) (1.17)
Other .072 -.136 172 .378
(1.46) (-1.42) (1.43) (3.11)
Skill Improvement Training
Schooling .091 .093 238 077
(2.87) (2.42) (3.02) (0.87)
Formal company 107 .088 077 .105
training (4.11) (2.69) (1.05) (1.33)
Informal QJT .079 -.003 .063 .044
(3.66) (-0.11) (1.40) {0.90)
Other .0725 .030 2176 .032
(1.42) (3.48) (1.89) (0.21)
N 5096 3508 1039 851
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The coefficients in the lower right-hand corner of table 5-36 are general
education-training interactions and possibly a rudimentary indication of the
effect of ability on training. Having controlled for more specific interac-
tions, the significantly positive effect of the qualifying training-education
variable suggests that either education enhances trainability, greater ability
enhances the return to training, or those with more education receive more or
better training in ways that are unmeasured here.

Training and experience. Another feature of training is that the return

may not be constant over one's lifetime, This may be true for several rea-
sons. Training may enharce the return tB other forms of human capital, such
as learning-by-doing or firm-specific human capital that accumulates with ex-
perience. It is aiso possible that those who receive training are generally
those with more ability who would naturally have earnings growth with experi-
ence greater than those of less ability. Both of these factors would suggest
positive training-experience interactions. On the other hand, qualifying
training may be used as a screening device for employers. Those without
qualifying training, being unproven, may receive lower earnings initially,
with the promise of fast earnings growth if they prove themselves. A more
detailed argument to this effect is given by Riley (1979), which suggests a
flatter earnings profile for thcse with prior training if screening is a
factor. For skill improvement training, the slope of the earnings profile
ought to depend on the amount of general versus firm-specific training, with
more general training resulting in lower initial earnings and a steeper
slope. Factors such as cn-the-job screening by training or self-selection
incentives may also work to steepen the earnings profile.

To examine these effects, the interactions of six types of training with
experience in the same occupation at the same firm are entered in a log earn-
ings regression including a complete set of other variables, the same as those
used for the regression shcwn i. table 5-33. The results are seen in table
5-37. The significant results are that returns to qualifying formal company
training fall .47 pe-cent with each year of experience, whereas the returns to
skill improvement s. oling rise 0.48 percent with each year of experience.
The first result strongiy suggests a screening effect, where presence of such




TABLE 5-36

(t-statistics in parentheses)

LOG EARNINGS REGRESSION COEFFICIENTS FOR
TRAINING--EDUCATION INTERACTIONS

Years of Years of
Years of Master's Doctoral Total Years
Variable Intercept College Work Work of Education
Intercept - .029 087 601 .
(4.67) (3.96) (0.02)
Qualifying Training -.022 .014 -.020 103 ---
at 4-Year Col- (-0.31) (0.64) (-0.66) (1.95)
lege or University
Skill Improvement .096 -.025 005 -.102
Training at 4-  (1.28) (-1.03) (0.15) (-2.14)
Year College
or University
Qualifying Training --- —-- - o 10035
of Any Type (2.07)
Skill Improvement —-- --- —— . 0027
Training of Any Type (1.49)
TABLE 5-37
LOG EARNINGS REGRESSION COEFFICIENTS FOR
TRAINING--EXPERIENCE INTERACTIONS
(t-statistics in parentheses)
Training type Intercept -Iggiiacfgogo)
Qualifying Schooling --- . (-0. )
Qualifying Formal Company Training  .115 (2.46) -.0047 (-2.62)
Qualifying Informal 0JT 096 (7.24) .0005 (0.42)
Skill Improvement Schooling -- .c048 (2.92)
Skil1l Improvement Formal 102 (2.98) .0002 (0.14)
Company Training
Skil1l Improvement Informal OJT 056  (3.25) -.0019 (-1.27)




training gives the employer a strong indication of the skill level (especially
since much of this training was provided by tne current employer while the
employer was in a different position at the firm). The second result is
consistent with standard human capital theory, in that training at school is
primarily general training, so that the employee "pays" the costs during the
training period in the firm of lower wages but reaps the benefits later on.
The somewhat negative effect of the skill improvement informai 0JT interaction
suggests that a major portion but not all of this 0JT is firm-specific train-
ing “"paid for" by the firm. It should be noted that the intercepts change
\versus table 5-31 or 5-33) in the expected directions, i.e., upwards if the
interaction effect is negative, and vice versa.

Training and occupation. Here we examine whether returns to training dif-

fer over some major occupational categories. Reasons for such variation would
be unmeasured differences in quantity and quality of training, some differ-
ences in the amount of screening necessary, and various institutional differ-
ences across occupatiors. Table 5-38 presents estimates of returns to school-
ing, formal company training and informal 0JT for both qualifying and skill
improvement training for 10 occupational categories. The qualifying training
type coefficients are listed first, and the log earnings regression otherwise
controls for all variables present in the regression for table 5-34, which in-
cludes detail on schooling and formal company training and all interactions.

There > no significant differznces in returns to qualifying schooling
across occupations, suggesting that the features of schooling explain most of
the varia.ion. Those in traasportation and material movin iervice and
farming, and forestry and fisheries have the highest return_ to skill im-

'provement schooling, although not all are statistically significant due partly

to small sample sizes. Thece resvits probably indicate significant
heterogeneity within these occupaticns.

Farming, transportation, sales, clerica,l and laborers all have returns
to qualifying formal company training above 10 percent although not all are
statistica'ly significant. Managerment and ex.cu‘ive and technical occupa-
tions have the lowest returns here, both unde.- 5.0 percent. For skill infor-
mal formal company training, laborers, services, professional specialists, and
precision craftsworkers have returns cver 10 percent, whereas technicians,
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TABLE 5-38

LOG EARNINGS REGREZSION COEFFIGCIENTS FOR
TRAINING--0CCUPATION INTERACTIONS

(t-statistics in parentheses)

Formal ?
Company Informal
Occupation Intercept Schooling Training 0JT
Managerial and 272 {9.42) -.030 (-0.76) .044 (0.78) .143 (5.81)
Executive .047 (1.07) 093 (2.23) 070 (2.15)
Professional .248 (6.62) -.025 (-0.57) .085 (1.41) 068 (2.24)
Specialty .021 (0.48) 107 (2.36) 011 (0.30)
Technical 194 (4.35) -.056 (-1.09) .048 (0.64) 096 (2.26)
003 (0.05) .03 (0.61) 025 (0.52)
Sales 122 (4.42) .009 (0.20) 120 (2.05) 123 (4.49)
.094 (1.58) 078 (1.67) 101 (2.95)
Clerical 064 (2.54) -.035 (-0.96) 105 (1.96) .094 (4.59)
.078 (1.78) .081 (2.01) .002 (0.09)
Service -.076 {-2.90) 009 (0.20) .090 (1.55) .042 (1.46)
171 (3.10) 116 (2.37) 110 (3.24)
Precision Produc- 113 (4.31) -.019 (-0.45) 082 (1.54) 113 (5.09)
tion, Craft 073 (1.41) 107 (2.51) -.0.3 (-1.14)
& Repairs
Transportation & .060 (2.04) .012 (0.09) 116 (1.38) 129 (3.38)
Material Moving 209 (1.77) .15 (0.21) 061 (1.21)
Farming, Forestry, =-.021 (-0.36) -.059 (-0.47) 317 (1.69) 139 (1.51)
and Fisheries .155 (0.75) 041 (0.28) .037 (0.37)
Laborers (excluded) -.057 (0.97) .100 (1.56) 060 (2.36)
.062 (0.84) .181 (2.9C) 070 (2.39)
NOTE: Qualifying training-~occupation interaction is listed first within category,
then ski111 improvement training-occupation interaction is listed.

» climbere aw .- -
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truck drivers, and farmers have returns under 5 percent. Since many features
of formal training are controlled for, these differences must also ceflect
differences in specificity of training or heterogeneity.

Most of the coefficients of qualifying informal 0JT are significantly
positive, with managers, sales workers, precision crafts workers, truck
drivers, and farmers being over 10 percent, suggesting either more hetero-
geneity in ability or quantity of training or more generality of training in
these occupations. Returns to skill improvenent informal 0JT are not so high
on average, with only sales workers and the services having returns over 10
percent ard only two more significantly greater than 0.

In general, the services, sales workers, transportation and material mov-
ing workers, and farm workers had the highest returns to training, given that
features of training were controlled for, whereas technicians had generally
low returns. In all occupations, however, the return to one type of training
or another was significantly positive. The occupations with the highest
average returns (intercepts) also generally had the lowest returns to
training.

Conclusion. This examination of the efrccts of training on earnings has
found that the major categories of training (schooling, formal company train-
ing, and informal OJT) have significantly positive effects on earnings. Houw-
ever, among these, the returns to job-relevant schooling aie lowest, especial-
ly for predoctoral schooling and skill improvement schooling, suggesting that
the return to job-relevant schooling is not that much greater than that for
more general education. These general results are fairly consistent across
sex-race subgroups, although black males have greater returns in some cate-
gories. It also shows that returns to qualifying formal company training fall
with experience, whereas returns to skill improvement schooling rise with
experience. Finally, there are some significant differences in returns to
training across major occupational groups.
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6.0 IMPLICATIONS AND PCLICY RECOMMENDATIONS
John Bishop

6.1 Reasons for Underinvestment in On-the-Job Training

From the point of view of public policy, the most important conclusion
from the preceding analysis of on-the-job training is that from society's
point of view, employers and employees underinvest in general on-the-job

training.l This occurs for four reasons:

o The worker's discount rate (the rate at which the worker can bor-
row and therefore trade off future consumption for current con-
sumption) is considerably higher than the social discount rate
(the interest rate on government bonds). This occurs because
workers cannot borrow at reasonable interest rates tc finance
consumption while they invest in general 0JT.

® The tax rates faced by the worker when the returns to the invest-
ment-are being received are typically higher than the tax rates
when the costs are being incurred.

o Other employers do not perceive accurately the quality of the
general UJT received by the worker and, as a result, do not fully
compensate the trained worker if he or she receises good training.

@ If a minimun wage constraint is binding, the starting wage on a
job will have to be higher than it would otherwise have been and
this increases the cost of training and thus reduces its amount.

A second impact of the minimum wage is that the rise in the start-
ing wage is partially compensated by a fall in the waye rate in
the posttraining period. This increases the quit rate, which in
turn reduces the payoff to traininy and therefore the amount of
training,

Evidence supporting these conclusions is discussed in the followiny sections.

High Borrowing Costs

Because cf the fear of turnover, employers (re not willing to pay for
general training that is visible and useful in other firms. Since the employ-
er will not pay for general traininyg, it will be offered only to those workers
who pay for 1t by accepting a lower wage during the training period than could
be obtained elsewhere. The more intensive the training, the greater the re-
quired reduction 1n wages will be. Miany workers are unwilling to accept a
large reduction in their current standard of living, and, since they are un-
able to borrow at reasonable interest rates, they forego the investments in
general on-the-job training. The government recognized long ago that people
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going to school needed access to low-interest, government-guaranteed loans.

Workers investing in general on-the-job training have a similar need but are

not eligible for such loans unless they happen to be part of a trainiug

program run by an accredited educational institution,

The Proyressive Income Tax

Progressive income taxation tends to discourage investment 1n general on- -4
the-job training. The worker's costs of investing in OJT is the 1ower wige he
or she must accept during the training period. These custs are expensed 1n
the year they are incurred, so if all individuals pci¢ taxes every year dnd
faced the same marginal tax rate every year, the tax Ssystem would have neutrai
effects on OJT investment. However, investments in UJT are typically made at
a time when the individual has no tax liability or a lower-than-normal margin-
al tax rate and the benefits are received when earnings and marginal tax ~ates
are higher. As a result, the after-tax benefits of an 0JT investment are re-
duced more than the after-tax costs and this discourages such investments.

Transmitting Information about a Worker's General Skills

In the U.S. labor market, hiring decision makers have a very difficult
time assessing the quality of the general human capital obtained from on-the-
job training. This fact increases turnover, lowers wages, and lowers produc-
tivity. Since part .f the reason for getting general training is to improve
the worker's marketability with other employers, not recognizing the b=rn:fits
of this training reduces the incentive to invest in general on-the-job train-
ing.2 Doing an especially gcod job of trainming employees will benefit the
trained workers when they ludve tre firm only if the fimm Aevelops a reputa-

tion for being a good trairer.3 Past experience witih the former employees

of a firm s probably the primary ueterminant of a firm's reputation as a
trainor, As a result, cmall tirms, firms with very low rates of turnover, and
fi' s that are rnew “n the community are likely t. be unknown quantities.

Large firns that turn over a reasonable share of their trainees are likely to
develop a vreputation {good or bad) for the training that they provide. It is
well kncan, for 1nstance, that IBM and Gen.- 31 Electric provide excellent
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training to their newly recruited junior executives. This positive reputation

helps their separating employees find better jobs, and this in turn helps the
firm recruit the best possible candidates when it is hiring. Even though a
good reputation as a trainer forces tham to pay higher wages in the post-
training period, most firms have a strong interest in establishing such a re-

e

putation., The armed forces are aware of this, and thus they <~-rd millions of
dollars advertising the quality and civilian usefulness of their training. ;‘

The lack of full reward for improvements in general skills if ore leaves
one's current employer affects the incentives for the trainee to devote time
and energy to learning general skills, The higher tha worker's likelihood of
leaving the firm, the lower is that worker's incentive to devote himself or
herself to learning general (or specific) skills that are not immediately
visible to other employers. This means that the underinvestmen. in general
0OJT is greatest for temporary and seasonal employees and for young people as a
group.

The poor quality of the information about a job candidate's yeneral
<«ills and the resulting underinvestment in general training (both on the job
end 1n schools) is a major institutional flaw of U.S. labor markets., Formal
systems for certifying the competencies gained through on-the-job training
exist in the United States, but they have r.ot achieved the widespread usaye
they deserve. The apprenticeship systems of Switzerland, Austria, and Germany
are probably the best examples in the world of a widespread and effective sys-
tem ¢f on-the-job training and ccmpetency certification. One of the most im-
portant features of these apprenticeship systems is the requirement that the
apprentice pass written and practical examinations in all the skills that are
part of that ozcupatior's curriculum. The master/teacher must arrange for the
apprentices to receive instruction at another firm or at a special employer-
run school 1f training cannot be provided in all the skills tnat are ‘ucluged
1n the curriculum. The exeminations are set and scored by a local committee
of masters (ski1lled workers) and employers so the quality of the training
provided by the firm and the master is put tu a public test., Passing this
apprenticeship exam is of benefit not only to the trainee, it 1s wnportent to
the masters as well, for both their reputation amongst -heir peers and their
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aoility to recruit high-quality apprentices denends upon it. As a result, 90
pe~-.ent of German apprentices remain at 1 employer for the full 3-year appren-
tiZeship period, and 90 percent of these pass their test (on the first or sec-
ond try). The apprenticeship systems of the English-speakiny nations are
based on time served rather than competencies achieved and are considerably
less successful in standardizing and upyrading the training that occurs.

The examination at the end of the training process ic the key to main-
taining quality control. In the iate 19th century, the Swiss educational
training system went through & period of crisis and self-examination not :n-
Tike that which *= inderway in the United States with the Nation at Risk
repori., The -ution had to export to survive tut the quality of workmanship

was low and deteriorating. The Switss assigned blame to their apprenticeship
s7ste.s and proceded to reform “* by enuing apprenticeship based on time served
and instiguting written and practical examinations set by local committees of
enployers and workers, The high standards of workmanship for which Swiss
workers a. 2 reviowneu are not an inherent trait of national character but
rather are the consequence of the institutions that teach, test, certify, and
publicize this workmanship.

The Effect of Minimum Waye on Employer Trainiry

A number of economis.s have argued that ‘e minimum wage discourages on-
the-job training of inexperienced ar* unskilled workers {Hashimoto 1982,
Leighton and Mircer 1981), The reasons for expecting the minimum wage to have
this impact need explanation.

Providing training to a new employee is costly. The new employee is not
very productive at first, and other workers must take time away from uneir
regular acuivities to give instruction to the new ire. Many of the skills
that the new employee learns have application in other firms as weli. To
avoid losing the worker to another firm, the emploger that is providing the
training must raise the wage &s the treinee's productivity increases. Jobs
that ofier training and the prospect of future wage increases are more attrac-
tive than those that do not. The competition for these jobs will enable an-
ployers offering yeneral training to obtain workers at lower wade rates,
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Minimum wage legislation, however, prevents wage rates from falling belo
the legislated monetary figurc. Lacking the ability to get new employees to
pay a major share of the costs of general trai. g (by accepting a low wage
during the traininy period), employers will adope production technoloyies that
mininize the skill requirements of the job. The evolution of the diner and
the small, family-operated restaurant into franchised fast food operations us-
ing specially designed machines and prepackaged food is an example of how this
is accomplisned. By reducing the skills required to do the job, the employer
shortens the time it takes for new employees to reach maximum productivity.
Theégame people may have the job but they are taught less. and what is tauyht
is useful only in that firm--not elsewhere. Opportunities for promotion are

minimal and wage increases are small or nonexistent.

Although the theoretical case for the proposition th. the minimum wage
discourages  OJT is strong, very little evidence of such an effect has been
presented, Direct measures of 0JT have not been available. Efforts to test
this hypothesis have had to use indirect methods that have not yielded
conclusive results (Hashimoto 198:).

If the minimum wage does effect investment 1n UJT, ius effect will be
visible in the jobs whose starting wages are at or below the minimum, Many of
these jobs will have had to be redesigned to minimize training time and the
development of general skills. This possibility was tested in an analysis of
1980 data on training obtained in the first wave of the Nationai Employer
survey (Bishop 1982). This survey contains two measures of inputs into
on-the-job training--the time spent training the employee by management and
the time spent by co-workers--and one measure of training output--the reported
change in oroductivity of the worker. These measures make possible a more
direct test of the impact of the minimum wage on OJT than has been possible
previously. At the time of the first-wave interview in 1980, the minimum wage
was $3.10 an hour. The new hire about whom the wage rate and productivity
questions were asked was hired in either 1979 or 1978 when the minimum wage
was $2.90 > * $2.65 respectively. Dummies were defined for wage rates less
than $2.'5, w.ge rates between $2.75 and $3.05, waege rates between $3.05 ana
$3.15, nd wage rates between $3.15 and $3.50. It was hypothesized that the
first three of these dummies would have a negative impact on time spent in
training and on productivity growth. The hypothesis implied a curvilinear
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jobs offering the

one-tail test.

The empirical results are presented in table 6.1.
continuous measure of the wage rates had a negative coefficient in all 3
equations, 2 of which were sta.istically significant at the (.05 level on a
A1l the coefficients on the dummies capturing the effect of
the ninimum wage were negative as hypothesized.
were statistically significant at the 0.025 level on a one-tail test.
tinply that jobs paying $3.10 an hour offered 3.3 fewer hours of training by
management (a reduction of about 15 percent) and 4.5 fewer hours of train-
ing by co-workers (a reduction of about 30 percent).
u Stivity index is 2 points lower (a reduction of about 15 percent).

TABLE 6.1

IMPACT OF THE MINIMUM WAGE ON
ON-THE-JOB TRAINING

relationship where, “olding job requirements and worker credentials constant,

As hypothesized, the

Four of the 8 coefficients

The growth of the pro-

They

least amount of training would be those paying at or below
the minimum wage und those paying very high wage rates,

Training by Training
Management by Peers
variable during during
1st month 1st month Change of
(hours) (hours) "roductivity Index

Wage LT $2.75
Wage $2.75 - $3.05
Wage $3.05 - $3.15

-8.44 (2.26)
-2.99 (2.19)
-3.33 (1.34)

'5.44 (2.65)
'2.66 (1 034)
'4.52 (3.72)

-4,14 (2.70)
'2.89 (1.96)
'2.18 (2.43)

tors based on the job's DOT code.
ditional controls for tenure on the job.
cemplete descrjption of the data and models,

6-6

Nage $3015 - s3.50 '1.43 (1.33) - 010 ( 080) '1.47 (1.64)
NOTE- Other variables included in the model were the sex, age, education, and

b~ "ious relevant work experience of the new hire, establishnent size, unioni-
zation, percent white collar, percent crafts, dummies for industry and subsidy
proyram, average waye rate in the community, and a long list of job aescrip-
The productivity change regression had ed-

See chapter 8 of Bishop (1982) for a

R77




The hypothesis tnat the minimum wage reduces training was also tested us-
1ng 1982 data on training investwments and produc.ivity growth. Both the wage
of workers with 2 years of tenure anu a dummy for that wage being at or be-
low the legal minimun were added to models predicting the logarithm of the
typical new hire's training intensity during the first 3 months of employ-
ment and the increase in productivity between the first 2 weeks and the end of
the second year for the typical new employee. The models estimated had a
complete set of controis for occupation, industry, and other characteristics
nof the firm. The results of these regressions are presented in table 6.2. 1In
the training intensity equation, the coefficient on the dummy for the minimum
wage is negative and highly significant. The results imply that when the min-
imum wage constraint is binding it reduces training intensity by 25 percent.

Productivity growth is lower as well. Coefficients on the minimum wage
dummy are negative in both of two alternative specifications (an .solute
growth of productivity specification and a loyarithmic growtﬁ model ), and it
is significantly negative in the absolute change model. The magnitudes of the
estimated impacts of the minimum wage are similar in both specifications. The
results imply that because it lowers training binding minimum wage constraint
1s associated with lower productivity at the time of the interview by about 5
percent and reduces the growth of productivity by 12-17 percent.

Evidence of Underinvestment from the High Rates of Return to OJT

If tnere is underinvestment in general 0JT, we would expect to find pri-
vate rates of return to OJT to be very high, The studies that have estimated
the return to OJT investments by workers find that rates of return are very
nigh. For instance, after adjusting for inflation, the real rate of return to
0JT investments by the worker was 12.6 percent per year for those who went to
college and 19 percent for those who aid not attend college (Rosen 1982).
These rates of return are considerably higher than the real rates of return of
about 4 percent on corporate bonds and of about & percent for schooling. Some

estimate the rates of return to be even higher (Mincer 1974).
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TABLE 6.2

THE DETERMINANTS OF THE TRAINING OF THE TYPICAL NEW HIRE

Product!vity Growth

Intenslty of

Tralning Absolute Proportlonate
Varlable Flrst 3 Mcnths Change Change
Job Char cterlstlics
Wage ls at min'mum wage =.278%"*  (2.8) =4.21"* (2.1) ~-,047 (.9)
Wage after 2 vears on the job .015 (1.3) -1 (+5) L014%*  (2.4)
Importance of vocatlonal educatlon «349%%%  (6.3) .80 (.4) .015 (.3)
Specl flc vocatlonal preparatlon =.020 (.8) 57 (1.2) <026  (1.9)
General educatlonal requlrements .073 (1.2) .38 (.3) =.015 (.5)
Clericat 302%%%  (2.8) 4,.39%% (2.0) .061 (1.1)
Sales .620%*% (4.2) 4.64 (1.6) I3 (3.0)
Retall sales =.318%**  (2.0) =7.81%*  (2.4) -.2B1%"** (3.4)
Professlonal d21 . (.8) .15 (.0) 016 (+2)
Manager ]al ~024 (.2) =1.14 (.4) -.033 (.4)
Service <106 (1.1) =2.07 (1.0) =.046 (.9)
Crafts .054 («5) =3.97"%  (2.0) =-.130"* (2.5)
Proportion craft or white collar J423%%%  (4.1) B.42*%  (4.0) <266%** (4.9)
Log cost of machlne 054 %% (3 .0) .21 (.6) 016 (1.7)
Hours per week L019%*®  (5.5) .03 (.4) .001 (.7)
Temporary Job =.203%%%  (3,7) =3.71% (2,3)  ~.C9%%** (2.3)
Tralnee Characteristics
Proportlon under 25 S374%%%  (3,5)  4.59**  (2.1) < 148%%% (2.6)
Proportlion unlon -. 184 (1.6) =5.63%% (2.5) - 136%* (2.3)
Employer Character!stics
Log estabiishment employment = 210%*%  (2.7) =3.45%* (2.2) =-.074% (1.8)
Log employment squered .034%*%  (3.1) 9% (3.6) J017%%% (2.9)
Log ratlo flrm/estab!lshment 046"  (2.,0) = .10 (:2) =.00 (.1)
emp | oyment
Employee growth dur Ing 1981 -.192 (1.1 1.82 (.5) .054 (.6)
Ems)loyee growth durlng 1981 .448*% (1.69) =5.61 (1.0) - 131 (.9)
f posltive
Market Characteristics
| Log alter employers using -.050%* (2.8) - .3 (1.6)  =.017%  (1.9)
| same skllls
| Log labor market slze <036 (1.6) =~ .48 (1.0) <002 (.2)
! Standard error or estimate 1.185 24 <623
| R squared .155 .084 +090
|
g NOTE: The models alsd contalned dummles for Industry (constructlon-minling manufacturing,
i transportatlons-utliltias, finance-services), the local unemployment rate, the growth
rate of empl oyment 1.1 «he |asbor market, and the proportlion white collar. Testat'stlcs
are In parentheses fC the right of the coefficlent.
*** Indlcates that the »stlmate !s signlflcant at the 1 percent levei (two-slded),

** Indlcates that the estIm.te Is signlficant at the 5 percent level (two-slded),
* Indlcates tha* the estImate Is sign! ticant at the 10 percent leve! (two-slded).
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Our data also support a conclusion that total rates of return (combining
both worker and employer benefits and costs) to OJT in the first few months of
employment are extremely high, The employers i1nterviewed in the 1382 survey
report that new hires are 32 percent more productive on average in the 3d-
12th week of employment than in the first 2 weeks. Since the training that
produces this dramatic increase in productivity is occurring over the course
of only 2 months, the calculated costs of this training are nct likely to
exceed 2 months of output from the new worker. If so, the average rate 7
return to this training exceeds 100 percent. Employers alsc reported that
over tne course of the next 21 months (up to the worker's second enniversary
at the firm) productivity typically increases another 26 percent. Averige
rates of return on the training investments that oroduce this productivity
gain are many times higher than trhe real rates of return tc corporate bonds
and schooling.

6.2 Policies to Encourage (n-the-dob Training

The primary justification for public control and subsidy cf schooling and
public involvement in ocher forms of education and training is the fact that
the individual who gets the education and training receives nnly part of its
benefits. When deciding on the type and amount of education and training to
undertake and how hard to Sstudy while at school, most individuals are taking
only private benefits into account, The pri-ate benefits of an educational
experience are many: the enjoyment derived from being a Stiuent or pleasing
mom and dad, the higher after-tax income, the prestige and consumption bene-
fits of having an education {or a job that requires heavy on-the-job train-
1ng), the private benefits of iproved heaith, and so forth, These private
benefits account for only part of the total benefits to suiiety of education
and training, however. People who ave received more or better education and
training or who achieved more during the experience nenefit others in society
by paying higher taxes, by making discoveries or artistic contripbutions that
benefit others in the scciety, by veing more likely to give time and money to
charity, by being less likely to experience long periods of hospitalization
that are paid fo: by insurance or government, and in many other ways ('’aveman



and Wolfe 1983). Economists call social benefits such as these “spillovers"
or "externalities." Private decisions will lead to an insufficient quantity
and 1nsufficient quality of education and training and insufficient achieve-
ment by students, unless public agencies intervene and partially subsidize the
cost or add to the rewards., The appropriate amount of public subsidy is
closely related to the size of the spillover or externality benefits of educa- 5
tion and training {Hartman 1973; Mundel 1973).

Evidence has been presented in this study that on-the-job training pro-
duces spillover benefits just as schocling does. When an individual receives
extensive, high-quality on-the-job training, they also benefit others in the
society by paying higher taxes, by being less likely tc require wel fare and
unemployment insurance, by being more 1ikely to make scientific and technolog-
ica: advances, and by being more productive on their jcb (and not being com-

. pensated Yor it). In addition, labor market distortions, such as the minimum
vage, 1ack of access to loans, and lack of certification of JJT, cause indi-

viduals and firms to cr »se less OJT and lower quality OJT than is desirable
from society's point of view. Clearly, there is & need for tne yovernment to

promote increases in on-t.ae-job training.

How might government induce firms and workers to increase investments 1in
general on-the-job training? Since the returns to traininy cannot de distin-
guished administratively from other labor earnings an. profits, lowering the
rates of taxation on these returns is not a2 feasible policy option. Poiicies
that promote general on-the-job training either remove artificial barriers or
subsidize the costs of the investment. Seven policy options are reviewed in
this section:

® Lower turnover,

o Improve current sysvems of certifying tne qualit, ¢7 o7-the-jeo

training.
o Allow jobs that offer considerable general tra‘ning tc pay wage
rates below the legal minimum. 1

o Make workers who are undergoing a significant awount of general
on-the-job training eligible for low-interesi guaran“zed student 1
loans,

e Encourage public educational institutions to provide training at
the work S1té that s customized Lo :he needs of th: partic iar
empl cyer.
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o

¢ Subsidize a firm's training expenditures aoove a certaln
threshold,

® Subsidize the training of workers be.ny prepared for ccrtain
critical shortage occupations.

Loweriny Turnover

If rates of turnover were lower, the rate of return to both yeneral and
specific training would rise and the amount of such investments would in-
crease, Particular efforts should be made to lower turnover in jots that of-
fer considerable training. This can be done by being more careful in hiring
selections and by designing compensation schemes that induce people with low
quit propensities to seek the job in the first place. The analysis of the
time and care employers invest in making and selecting new employees found
that they are more careful when filling jobs that offer or require consider-
anie on-the-job training, When 0JT was considerable and job security provi-
sions substantial, more peopie were interviewed, references were more likely
to be checked, and mocre time was spent per applicant. Nevertheiess the total
amount of time spent making hiring selections--about 10 hours per position
filled--is very low and the crucial interview stage has been provan to have
very low validity,

Hiring selections would be improved if less emphasis were placed on the
interview and more emphasis placed on aptitude tests and job knowledye tests
that examine the individual's prior kiowledge of the occupation. Tests of
yeneral mental ability such as *tne GATB, ASVAB, and the SAT are hiyhly valid
predicturs of both success ir on-the-job training and later job performance.
The primary reason these tests are such good predictors of job performance 1s
that they measure the capacity and speed of learning new things. Job knowl-
edce tests should also be uﬁed to make hiring selections botn because they are
good predictors of job performance and because they can be used to identify
the skills ana competencies the job candidate already has, so that the firm's
training does not repeat material already known. Another approach to making
better hiring selections is developing referral relaticnships with vocational
teachers at 1ccal high schools, technical iastitutes, and colleges and giving
preference to young neople coming directly from a school experience over young
workers who have been out of :chool a while and have been hopping from job to
Job,
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Another way to reduce turnover is to desian incentives into the job that
(1) nduce those who have high quit propensities to look elsewhere and (2)
make it attractive to stay with the firm, Th's can be accorpiished by setting
lower wage rat- s in the training period and promising rapid increases in com-
pensation and greater job security as the worker becomes more productive. De-
spite the fact that during the training period new hires are often less than
nalf as productive as experienced workers, the entry wage in nany Amerrcan
jobs is not far below the top wage for that job. The starting wage for ap-
prentices in Switzerland and Germany is almost always less than half and some-
times less than one-fifth of the wage that will be received after the 3-year
training period is completed. Their apprenticeship training is much broader
and more thorough than training typically received by U.S. workers. New
empioyees at Japanese firms also receive a much more compretensive and well-
rounded training. They start at a 1ow wage but their wages increase rapidly
with tenure at the firm. The U.S. labor market would be more efficient and
total investments in 0JT would be greater if firms competed for new hires by
advertising the training that wili be offered and the high wage rates that can
be had in the future rather than by offering high wage rates for entry-level
jobs.

Certification of On-Job-Training Accomplishments

Incentives to offer more and better 0JT would be strengther. if employ-
ers advertised the training opportunities available at their fim, ciscussed
“he training to be received with the new hire on the first day, and awarded
certificates for completion of ,ommal training proygrams or achieving compe-
tence in a specific line of work through informal 0JT. Such a system would
probably result in both the supervisor and the employee taking the training
function much more seriously. The certificate and th2 recognition it signi-
Tied would be a source cf pride to the worker and his family. The certifi-
cates would also signal to other employers what has been learned on the job
and improve the worker's marketability if he or she should leave the f{irm.%
The amount and quality of OJT would be better recognized by the labor market,
resulting in petter matches and more effective use of people's skills and
stronger incentives to provide brcader and higher quality training.
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An 1ndustry wide system with common standards across firms would, of
course, be the preferred way of certifying training experiences. Trade asso-
ciations in banking and construction and a variety of other industries have
sponsored the deveiopmeint ard dissemination of competency tests that are ne-
cessary te create a truly uniform system of certification., Competency tests
have also been developed by the National Uccupational Competenry Testing In-
stitute, American Institutes for Research, and Departments of tducation in
Florida and Ohio (Chalupsky, Phillip-Jones, and Danoff 1981 ). Although most
of these * ~*- have been designed for certifying the vocational traininy
providad by schools, they could be adapted for use in certifyiny apprentice-
ships and other forms of on-the-job training. The federal government could
encourage the development of these competency certification schemes by award-
ing develcpmeat contracts to trade associations. The highly cdeveloped systems
of competency certification in  Germany, Austria, and Switzerland that are
administered by joint employer- union boards are examples ¢f what is possible
in the right settiry.

Exemptions from the Minimum Wage

The minimun wage reduces on-the-job training in certain jobs, Exemption
of jobs that offer considerable general on-the-job training would remove a
barrier to greater OJT. At present jobs and 1nt2rnships that are part of an
occupational training prograr run by an educational institution can be exempt-
ed from the minimun wage and often pay no wages for up to a year. This exemp-
tion should be extended to apprenticeships and other jobs that offer consid-
erable training. Eliminating the wminimum wage, however, might not end or
dramatically reduce the underinvestment in general 0JT, for the mirimum wage
is probably a binding constraint for only a small minority of jobs.

Low-Interest Loans for General 0JT

Since lack of access to loans at reasor2ble interest rates is one of the
most important reasons for wor:er underinvestment in 0JT, solving this problem
would automatically stimulate investment in general UJT. If there were an aa-
ministratively practical way of aefining populations of workers who are heavi-
ly investing in general 0JT, such individuals could be made eligible for guar-
anteed student loans. The need for loans is greatest when training period
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wages are = tremely low, so it would probably be desirable to limit eligibil-
1ty to training slots or jobs which pay the minimum wage or less., To elimi-
nate {rom eligibility the millions of secondary labor market jobs that provide
tittle or no training, there would also probably be a requirement that the
training prepare the individual for a job that paid at least 50 or 100 percent
more than the minimim wage. At the completion of trainina the trainee would
have to receive a certificate attestingy to the skills acquired. Although such
rules would 1imit the number of eligible jobs, there would alsc probably have
to be a requirement that some minimum proportion of training period be spent
in a training activity. This would require that some employers be audited
regarding the actual time employees spent in training.

Lustomized Training

Since general 0JT typically gets niixed together with specific 0JT and
both occur simultaneously with actual production, the primary difficulty in

promoting general 0JT is finding a practical way of measuring it. One way to

promote on-the-job skill training without having to solve the measurement
problem is for community colleges (or some other public agency) to establish
cooperative training ventures with specific loce' employers in which teach~rs
on the college's payroll or trainers contracted by the public agency provide
training that meets that employer's specifications but is also useful at other
firms. Many states and localities now offer this kind of aid to companies
that open or expand plants in the community. The purpose of these cooperative
efforts is not just to stbsidize and promote on-the-job training. Proponents
of customized training contend it serves as an inducement for new high-tech
companies to locate in the state and as an aid to local firms struggling to
keep .) with fast-changing technology (New York State Educ .ion Department
1984). Another benefit of customized training is that the involvement of an
educational inscitution facilitates the award of credentials that will make
the skills gained more visible to nther employers,

Publicly subsidized institutions are becoming increasingly important pro-
viders of skill training that is customized to a particular employei's needs.
Not clear, however, is whether publicly controlled institutions are always the
best provider of such training and whether, lacking the public subsidy, they
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would be effective -ompetitors in this market. Often the best provider of
specific types of customzed training will be a private technical coilege or
institute, ai individual, a comnunity-based organization, or anotner firm
(e.g., -the maker of equipment that is being installed at a firm). If these
alternative providers are to be given a charce, the public funds set aside for
customized training should be administered by a public agency that can select
the best local provider and contract for the training in an expeditious man-
ner. The respensibility for administering such a program could be assigned to
the state department of education, as in New York; to the JTPA private
industry councils; or to some other ad hoc agency.

Cooperative arrangements of this type are desirable, but they will pro-
bably not become general enough to solve the general problem of underinvest-
ment 1n 0JT. Cooperative arrangements will probably never account for a large
share of on-the-job training for two reasons: limited budgets and the high
costs of customizing the training to the employers needs, and difficulties
1nherent in determining who is to provide the training and hew costs are to be
shared. If customized traininy is to be attractive to firms, these costs--
staff twne, paperwork, and delay--must be kept to a minunum. New York State
has demonstrated that it is possible to negotiate ard contract for training
quickly and at low cost. Nevertheless, when a firm has the option of using
its own staff ‘0 training, these costs will loom large and probably result

in most firms choosing to do their own training.

Although the adoption of all five of the previously mentioned proposals
would, in all probability, significantly increase 0JT, each one addresses only
one cause of the general problem of underinvestment. A more direct attack on
the underinvestment proolem chrough a direct subsidy of OJT necessitates a
practical administrative mechanism for detining what is to be subsidized. The
problem of meacurement is a difricult one but it can be solved and two practi-
cal proposals for subsidizing on-the-job training are presented. The first of
the proposals is a marginal subsidy of the firm's training expenditures. The
second proposai 15 a subsidy of on-the-job trainirg in certain critical short-
age skills,
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Marginal Training Subsidy

A marginal training subsidy (MTS) would offer a partial subsidy of a
firm's iraining expenditures above a threshold level. The rate of subsidy or
tax credit would be set between 10 and 33 percent, The training costs that
would be eligible for subsidy would include payments to industry training
funds, tuition reimbursements for job-related training, contributions of mate-
rials or staff time to vocational-technical institutions, the budyeted costs
of the firm's formal training of new and continuing employees, and certain
costs for informal training of new and upyraded employees.5 Although the
measurement of the rosts of informal training is ditficult, it must be at-
tempted 1f choices between formal and informal training are not to be dis-
torted,b6 The subsidizing costs of informal training would be limited to
trainee time and trainer time during the first year of employment or during
the first-3 nonths before or after a major promotion and change in job respon-
sibility. If the trairiag is formal, certain additional expenses--books and
iraterials, rental of teaching machines and equipment or office space dedicated
entirely to training, and payments to training vendors--would be eligible for
subsidy. Formal traiiing would be subsidized regardless of length of tenure
or whether the worker received a promotion.

Participating companies with more than 100 employees would be required to
have a training advisory committee with worker representation. At the outset
of the training the trainee would have to be given a written description of
the purposes and nature of the traininy. At the conclusion of the training
program or the firm's fiscal year, the employer would be required to award
each trainee a certificate describing the number of hours of formal or infor-
mal training, skills taught and the competence achieved.

The threshold that must be exceeded before a subsidy or tax credit wouid
be paid would be equal to 10 percent of the firm's or 2stapblishment's wage
payments to employees with less than 1 year of tenure at the firm plus 1.5
percent of wage payments to all other employees. The threshold is higher for
firms wiih many new emnloyees because (1) rew employees tend to receive more
training than continuing employees, and (2) the costs of informal training are
subsidized only during the first year on the job and for a short period after

6-16

287




a promotion, A subsidy above a threshold has sume important advantayes over
an obligation to spend a minimum amount on training (as currentiy 1n operation
in France):

¢ Firms that are big trainers (and therefore probably efficient

trainers) of skilled workers would aiways face an incentive to
expand their training,

¢ In France, where there is an obligation to spend 1 percent of

wage b1ll on training, the great majority of employees work at
firms that exceed their obligation to spend, so at the margin,
there is nu public encouragement of additional training for the
majority of French workers. A subsidy above a threshold avoids
this problem.

e Paper work is reduced because most firms would not apply for a
subsidy in most years, Year-to-year variations in training
expenditures are likely to be larye at small firms, Such firms
would most likely spend above the threshold only in years in

which there is a major expansion of employnent or the irstalla-
tien= of new equipment,

e Employers who feel that the administrative burdens of the

supsidy are too higiu are free not to participate.

A1 employers--profit making, nonprofit, and yovernmentai--shoula be
el1gible for the marginal training subsidy if their training expenditures ex-
ceed the threshold defined for their organization.7 In order for incentive
effects to be maximized, employers must feel they are assured a larger subsiay
payment if they increase their training investment. Together these two con-
siderations imply that the MTS should be administered as a subsidy entitle-
ment, as a tax credit against a hrouad-based tax on tne firm's wage bill like
Federal Uneirployment Insurance Tax or social security tax, or as a tax credit
against income taxes that can be sold to other firms 8 The MTS would be
financed either vut of general reverue or a spectal training tax on the waje
pill of all employers. In order to give firms time to set up the accounting
procedures to recora training expenditures, it would be phased in ac least a

year after the lejislation is passed.
The MTS has a number of important advantages:

e The social benefits of on-the-job training are probabiy just as
large as the social benefits of occupationally specific training
provided by schools. The MTS would create an incentive for
firms and workers io generate more of such beretits and would
reduce currently prevailing distortions of the choice between
these two modes of providing occupationally specific training.
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¢ Since the employer pays €7-90 percent of the cost of
training, there is always an incentive to be efficient.

¢ The choice of which jobs to train for and how to do the training
is made by the employer, not by a school or goverment official
or the trainee. The employer is the person best able to project
the firm's future need for skilled workers and to select the
best method of training for those skills.

¢ The certificates awarded &t the end would probably be a source
of pride for employees. By signalling to other employers what
had been learned, the certificates would improve the trainees’
marketability.

¢ The inclusion of the ccsts of informal training in the defini-
tion of subsidizable training expenses is fair-to-small business
and reduces the tendency of the subsidy to distort choices
between formal and informal training. Altcugh the MTS is not
directly targeted to the unemployed dislocated worker, it will
nevertheless reduce unemployment. The MTS reduces unemploy ment
in two ways:

- [t encourages firms to hire and train new workers and to

retrain rather than lay off workers whose skills are
becoming obsolete.

- It encourages the firm to expand the supply of skillad
workers rather than engaye in a bidding war for the 11mited
supply of already trained workers, thus producing an
acceleration of inflation.

e The MTS should discourage turncver. A firm with high rates of

turnover will have a higher threshold and will as a result
receive a smaller subsidy payment.

The MTS has as its objective expansion and intensification of on-the-job
training. Only 2 small reforms of current practice are prcposad--setting up
training advisory committees at firms with more than 100 employees and pro-
viding trainees with a certificate describing the training that has been re-
ceived.9 A1l the really important decisioas--who is to be trained, what is
to be taught, and how it is to be taught--are made by the employer and to a
lesser extent by the worker. Workers influence these decisions by bidding for
Jobs that require training, by selecting an employer who provides the desired
training, and by the commitment that is given to learning the naterial that is
presented.

Employers and workers probably invest over Q100 billion of time and re-
sources in formal and informal on-the-job training each year. Consequently,




covering all employers and all kinds of training mesns costs can be kept down
only 1f the subsidy rate 1s set relatively low, tne defimition of subsidizedle

exoenditure 15 restrictive, and the thresnold 1s set relatively high,

A Critical Skilis Training Incentive (CSTI)

Ar. alternative approach to promoting more privace investment in on-tne-
job training is to target certain critical occupations that are experiencing
severe shortages, A subsiay wouid be offerad for training newly hired and

transferred employees in a few selr.ied occupations.

Selecting skills for which to provide iraining 1ncentive. Ledaislation

would restrict the subsidy to a limited number of 1ndustries that currently
export a major share of their output or ¢~e service firms that provide
spec1alized high-tech serviccs.JU To be eligible for a training subsidy, an
occupation or sk111 would have to involve considerable 1nitial on-the-job
training, be required at many firms, and “e 1n shortage. The determination of
whether an occupation 1s 1n shortage would be based on current data on changes
1n relative waye rates, changes 1n vacancy rates Or newspaper advertising 1f
available, and recent and projected growth of demand fcr the skill,lr The
Department of Labtor would be given a fixed budget and would select a lumited

number of skilled Jobs for which traininy subsidies would be available.

Unce an occupation had been selected as a potential candidate for subsidy
the Secretary of lLabor would appoint an 1ndustry-labor commttee to make re-
commenddtions reyarding the definition of the critical skili, the competencies
that a trained 1ndividual would be expected to have, and possible mechanisms
to ensure that subsidized trainees achieve these standards. The Department of
Labor would do a small survey of the costs of training and the length of the
training period that would serve as a basis for calculations for median train-
1ng cost.l2 The Secretary of Labor woulc¢ be empowered to make competency
cert1fication (under the auspices of a muitiemployer or union umbrella organi-
zation) a part of the mechamism for defining eligibility for a critical skills

training subsidy.l3
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Adm.nistration of the training 1ncentive, Application for a subsidy ot a

particilar trainee must be made within 1 week of the start of the traininy
fithin 1 week of the date of beginning work in the case of a new hire),l4
The requirement of imnediate anuviicatinn for the training subsidy hés three
purposes: (1) tne tirm is force. ¢ aware of the subsidy when it beyins
the training, which maxunizes the .pcidy's incentive effect; (2) it allows
the Departmert of Labor to monitor continuously the number of trainees 1ts
program has stimulated and to projec¢ future costs and the fullfillment ot its
goals; and (3) for the firm, it locks in the terms and conditions ot subsidy
that prevailed at the date training was comnenced. If the Department of Labor
determines that more or less training is beiny undertaken than was needed or
budgeted, it has the right without advance notice to restrict or liberalize
the definition of subsidizable jobs skills, lower or raise the training cost
allowance, or ena that occupation's eligibility. Changes in rules would apply
to all training proygrams begun 1 week or more after *he announcement of the
7nanye,

Ther; would be no 1imt to the nunber of trainees for which an employer
could be subsidized, and the firm would not have to obtain advance agreement
from the department as to this number. The employer would only have to cer-
tify (1) that tne traininyg provided resulted in the worker's attaining the
critical skill, and (2) that the trainees did not have that skill prior to the
training., This certification would be audited on a random basis.l® Wo ers
who complete training would be awarded a certificate attesting tu the skills
they have achieved.

The CSTI has & number of attractive features:

e It 1s limited 1n scope to occupations in critical shortage,

¢ Great flexibility is given to program administrators. (This 1s
essent1al because the CSTI is a new cuncept and it must respond
quickly to the changing needs of the economy.)

¢ lWorkers who complete training are awarded a certificate that de-
scribes the skills they have gained.

e The firm always faces a marginal incentive to expand it« training
of targeted skills. It does not have to get prior ag cement from
Department of Labcr about how many people to train ‘an administru-
tive hassle tnat would be a major barrier to participation).

e The firm is given an incentive to retain the warkers -5 trains.
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e Despite the almost "entitlement” nature of the training subsidy,

1ts total cost is capped by the monitoring of usayge and Department
of Labor ability to lower subsidy amcunts and tighten eligibility.

e A sunset provision automatically onds a skill's el'gibility for
subsidy.

e Costs could be further reduced by requiring that firms already emn-
ploying people in the targeted skilled occupations exceed a given
level of training before being eligiple for subsidy. It could be
assumec that in the normal course of events such firms would have
to replace 10 percent of their stock of workers with the targeted
skills anyway. The subsidy could be paid for triinees above this
threshold.

e The firm's admimistrative costs are kept low. Tne firm does rot
nave to calculate and report how much it is spendinyg on training.

e El1gib1lity for subsidy is a function of an output--the nunber of
people trained for certain specific jobs--not a . .asure of 1nput.
This creates a strony incentive to be as efficient as possibie in
deing the training,

The Critical Skills Traiming Incentive has some 1mportant drawbacks,
however. Its success depends upon the wisdom and timeliness of the selection
of ski1lls for which training subsidy is provided. Experience with federally
fur.ded graduate fellowships snhould remind us how difficult it is for govern-
ment to forecast future demand for a specific ski111 and implement decisions to
extend or withdraw training subsidies in a timely manner. Graduate fellow-
ships were originally targeted to a few shortage fields thought to be critical
to national defense. However, other fields campaiyned to be included and new
programs were started until almost every field of study was inciuded in at
least one agency's fellowship program. Tne number of fellowships erpanded
even after the shortages of Ph,D.s in the field turned into a surplus, 1he
£STI has features--tne sunset provision, g4reat adminmistrative flexibility, and
a fixed budyet--that are intended to prevent a recurrence ot the poor timing
thdt characterized the yraduate fellowshi;s progyrams., Tnere 1s always the
possibility, however, that the projections ot future demand will be wrony or
that politics will result 1n the wrony occupations beiny selected and that the
selective nature of the training incentive wouid 1ncrease rather than decrease

market distortions. For this reason, the MTS seems to be tne preferred mech-

antsm for promoting on-the-job-training.




NOTES

1. If the wnterest rates facing employers are higher than the soclal dis-
count rate, tnere will also be underinvesiment in specific trayming. The de-
yree of underinvestennt 1n specific training 1s considerably smalier than the
underinvestment in general training,

2. Lack of information about the quality of general 0JT received can in-
crease nvestment in general UJT only under the very unlikely circumstances of
very high retention rat2s and larye differentials between the rates at which
employers and employees trade off present before-tax income for future before-
tax 1ncome. Under these circumstances the employer's desire to inves* in
general training may be stronger than the worker's desire. Because the wage
will have to be increased by an equivalent amount, employers cannot benefit
from (and therefore do not pay for) general training that is visible to other
employers. Consequently, as such training becomes more visible to other
employers, the calculus that deteriines the amount of training shifts to give
greater weight to the very high discount rates faced by the worker, possibly
reducing investment in general t~aining. The condition that would have to %e
satisfied 1s that the retention rate would have to be equal to or greater thar
the ra.1o of the fimm and worker discount rates. Even if the worker were to
tace yearly interest rates that were double the firm's rate (e.g., 30 percent
rather than 15 percent), the retention rate would have to be above 85 percent.
Retention rates for the first year at a job are seldom above 50 percent and
average yearly retention rates for all employees new and old seldom exceed 85
percent, Yearly retention rates of employees who have been at the fimm for
many years may cxceed 85 percent, put these more mature workers will typically
have better access to capital markets than younyer workers and face a tax
regime that is neutral to 0JT.

3. Well-trained employees who leave the firm that provided the training may
benefit if their new employer eventually learns of their greater-than-antici-
pated productivity and makes later adjustments to the wage or bases a promo-
tion on it. In the model just analyzed, high renegotiation costs prevent such
adjustments from occurring at the first employer. 1. a third period were add-
ed tu the model and retention in the second job modeled the same assumption of
high -enegotiation costs, it would prevent the worker from benefiting from
berier-than-expected training in the second job. If cne were to relax the as-
sumption that posttraining wage rates are prespecified and analyze a multi-
period model, the size of the distortion to training investment decisions
would be reduced, but it would not disappear. Productivity is measured with
error so one could never expect the new employer to perceive the full value of
the worker's greater-than-anticipated training. Furthermore, other employers
remain ignorant of greater-than-anticipated productivity. To all intents and
purposes this greater productivity is specific to the firm, so the worker will
only receive a small share of this yreater productivit% in higher wage rates.

4. Such a change clearly makes the worker better off. General traininy
woul® be recoynized better and new equilibrium would result with hiuher wages
after training and lower wages durinyg training. The firm would ve able to
lower the starting wage by enough to ensure that 1t benefitted as well.
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5. To ensure that only traininy gets subsidized and not vacations or motiva-
tional sales meetings, subsidizable expenditures imight be defined to exclude:
(1) travel to a remote site otner than the cumpany's natiunal or the appropri-
ate regional headquarters; (2) housing and food expenses of wmore than $100 a
day; (3) costs of training nonenployees, part-time enployees working less than
50 nhours a month, or employees for whom rore than 50 percent of compensation
comes from comaissions; and (4) payments tu speakers or presenters of a train-
1ng session of more than $100 or $209 per contact hour, whichever 1S higher.
The costs of developing a training package or system for use in training one's
own staff would be an allowdble expense.

6. A trainee would be considered tu be engaged in formal or 1nformal train-
1ng 1f he or she 1s receiving group instruction, being instructed oy a compu-
ter, reading manuals or instruction booklets, watchinyg others do the work, or
being shown the work. A trainer's, supervisor's, or co-worker's time would L.
considered to be engagyed 1n a training activity only if 106G percent of the
trainer's attention is devoted to the *raining purpose. If any output is pro-
duced during a training activity, it would have to be given to the trainee,
discarded, or given away. Tne following tests could be used to define a pro-
motion for purposes of calculating subsidizable training expenses: there
would have 40 be a new job title, roticeably different job duties, a wage n-
crease of at least 6 percent above the standard seniority or cost of living
increment, and the individual could not have held that particular job before.
In order for new employee training to be subsidizable, it would nave to be as-
sociated with a wage 1ncrease by the end of that year of at least 10 percent
over and above the rise in the cost of living,

7. To +nsure that employers who receive an MTS subsidy were aware of the
program at tne time, it might influence their behavicr 1f it could be required
that the employees make a preliminary application before July 1 ot the calen-
dar year for which a subsiay 1S sought,

8. If the MTS is a subsidy, subsidy payments would be taxable income. If
the MTS 15 & tax credit, the firm would have to reduce 1ts reported social se-
curity or FUTA tax payments by the amount of the tax credit.

9. To the extent that the accounting rules used to distinguish traininy ac-
tivities from production activities affect the way traininyg 1s conducCted, tms
1s an unfortunate unintended consequence of the necessity of defining a dollar
guantity of training expenditure for each firm,

10. Examples might be communications, machinery, 1nstruments, chemnicals,
pharmaceuticals, electronics, computer service, and R&D laboratories.

11. For a skill to be eliaible, both recent and projected rates of growth
would have to be hivh, Projections of future growth should be based on 4
methodoloay %+iat can be updated on a quarterly basis and that uses contemj~ra-
neous market siynals {such as current or forward prices of the industry's pro-
duct, new orders, or current industry sales or employment) to project future
employment, The methodology must be capadble of giving timely warning of in-
dustry turnarounds like the one that occurred in 1981 in oil driliing and ex-
ploration., A projection ot rapid growth would be sufficrent on its own (1n
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the absence of high past rates of growth) only if tne evidence is particulariy
strong (e.g., Cungressional passage of obligational authority for a hugye
inultiyear contract). Where classroom training at schools or colleges sub-
stitutes for OJT. information on the number of yraduates ot such programs
(recent and projected) would have to be compared to growth of demand.

12, The survey would not be very costly and would not take long, once a
sample of enployers who have trained such workers was obtained. Althouyh
visits to escablishments by specialized staff would be the preterred mechan-
1sm, it could be done cver the phone. A telephone interview approach to
measuring on-the-job training costs for specific jobs has been developed by
the National Center for Research in Vocational Education and 1mplemented by
the Gallup Organiza- tion ail a cost of less than $75 per interview. The
training costs that would be measured by this survey would i1nclude--

® payments to outside vendors such as a training institution,

e depreciation on machinery devoted 100 percent to training,

e time of specialized training personnel that is spert in contact
with the trainee or preparing lessons,

¢ tine of supervisors or co-workers spent aiving ¥ormal or informal
training to the nonworker aoove a 40 hour minimum, and

e twme of the trainee tnat is spent in a formal or informal train-
ing activity that is not directly proauctive.

The survey would also serve as a basis for developing an operational defini-
tion of the job or skill for which training subsidies would bz provided and of
the levels of the skills, The results of the survey would be reviewed by DOL
staff and the industry labor committee. [JL staff would make a formal recom-
merdation to the Secretary that the advisory committee could endorse or take
exception to as it wished. Training costs allowed in future years would be
1ndexed to the economy's average hourly wage, so the survey would only need to
be done once,

13. Systems for competency certification currently exist in construction,
telecomnunications, tanking, and a variety of other industries. 1Ir some in-
dustries and occupations, an existing system(s) could be adopted "as is" or
modified; 1n other industries and occupations, a new system wouid have to be
developed. Since an occupation is eligible for a :ritical skills training
subsidy for only a lmited period, a judyement would have to be made as to
whether the benefits of competency certification would o:tweigh the inevitaple
costs and delays that such a requirement would impose. In addition, in cer-
tain f-st-changing fields codifying what must be learned “n this way might not
be desirable. There would be an expectation that the organization sponsoring
the competency certification would coniinue the service after the end of the
period of the occupation's eligibility, Conditioning the CSTI on the exis-
tence of competency certification would tend to encourage industry groups
seekin designation of one of their job or skills as a critical skill to
create _ certification orocess for that job.

14, The application form could be quite simple, requiring only the name and
social secruity number of the trainee, employer ID number, the training estab-
lishment's name and address, the firm's name and address, the skill for which
training is being provided, the trainee's wage, and a description of the job
(1ncluding its wage) for which he or she is being trained.
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15. An advance opinion as to the eligibiiity of a proposed training progranm
(binding on DOL) would be available to employers who reguest it. The calcu-
lated amount of subsidy would be paid in equal semiannual installwments over
tne training period that has been established for that skill. If the worker
1s employed at the firm for less than the full training period, the subsidy
payment would be prorationed for the period he or she was at the firm. The
payments wou'd be taxable income. Triaining establishments would submit seni-
annual b11ls to DUL for the subsidy payments due to it. The payment wuuld be

made tc the training establishment (even when that establishment is part of a /
multiestablishment fi.m) because auditing would be carried out at the estab-
lisnment level and because the payment then shows up in the right place in \

multiestablisnment firms with divisional protit centers,
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